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Why ADCO? Why Now? An Fconomic Exploration of Industry Structure for the "Last -
Mile" in Local Telecommunications Markets, Randy Beard, George Ford, and Larry
Spiwak (published in the Federal Communications Bar Journal, 2002).

This paper explains why the “transition to facilies” argument is meritless. The
supply-side economics of local telecommunications prohibits a large number of
facilities-based competitors. This is not true (to the same degree) on the retail side.
Much like the current long-distance markets, where about 900 retailers are serviced
over about 7 nationwide fiber networks, industry structure in the local market must
bifurcate into a retail and wholesale segment for real competition to exist.
Unbundling allows CLECs to acquire market share, which then serves as a non-ILEC
demand for local exchange network. Without unbundling, there is not demand for
alternative networks — consumers don’t demand network, carriers do. Without
available and effective demand, the costs of constructing local network can never be
recovered — as is evident in the collapse of the segment of CLEC industry which
adopted a “built it and they will come” business plan. The prudent path, made
possible by unbundling, to “build it after they come.”

Facilities-Based Entry in Local Telecommunications: An Empirical Investigaﬁon,
Randy Beard, George Ford, and Tom Koutsky.

This paper shows, using econornetrics, that the deployment of end-office switching

" by CLECs is not attenuated in markets where unbundled switching prices are low.
Instead, CLEC deployment of switches is actually higher in markets with low
switching rates. A theoretical model explains the possible relationships between
deployment and unbundling, and the theory provides no unambiguous conclusions
(low switching rates may increase or decrease CLEC switch deployment). Thus, the
issue is plainly empirical. The empirics show that low switching rates increase
deployment. In markets where access to unbundled switching is restricted, there are
fewer CLEC switched deployed.

Make-or-Buy? Unbundled Elements as Substitutes for Competitive Facilities in the
Local Exchange Network, Randy Beard (Auburn University) and George Ford,
PHOENIX CENTER POLICY PAPER NO. 14 (September 2002).

The amount of CLEC entry using unbundled elements is highly sensitive to the price
for such elements. A 10% increase in the price of an unbundled loop or switching
reduces CLEC lines by more than 10% (i.e., the demand for UNEs is elastic). The
cross-price elasticity between loops purchased with and without switching is zero.
Thus, UNE-Platform does not reduce the demand for UNE-Loop (as the BOCs claim).
From an antitrust perspective, the findings in this paper indicate that UNE-Loop and
UNE-Platform service different markets. The paper also includes a statistical test of
impairment with respect to switching, and finds that impairment exists.

A Fox in the Hen House: An Evaluation of Bell Company Proposals to Eliminate their
Monopoly Position in Local Telecommunications Markets, PHOENIX CENTER
POLICY PAPER NO. 15 (September 2002).
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Between UNE-F, UNE-L, and full facilities-based entry, the BOCs' revenues are
greatest with UNE-P. The other forms of entry leave BOC network stranded. Why
then, do the BOCs prefer facilities-based competition? The answer is obvious. While
the BOCs may lose more profit on a per-line basis from facilities-based entry, there is
considerably less of it. By slowing competitive growth to a trickle, the total loss in
margin is trivial. UNE-P, alternately, allows for the rapid growth of competition, and
while BOC margin loss is less, the total margin loss is greater.

What Determines Wholesale Prices for Network Elements in Telephony? An
Econometric Evaluation, George Ford and Randy Beard (Auburn University),
PHOENIX CENTER POLICY PAPER NO. 16 (September 2002).

The BOCs' claim that state commissions have failed to base element rates on forward-
looking cost (as required by the FCC's TELRIC standard) is evaluated
econometrically. In contrast to the BOCs’ assertions, forward-looking economic cost
is the primary determinant of wholesale prices for network elements. Retail prices
play no direct role in determining wholesale prices for UNEs. However, the state
commissions have, according to the statistical model, set wholesale prices above
forward-looking costs to provide the BOCs about half of their existing retail margins.
While so, forward-looking costs are, by far, the more important determinant of
wholesale prices for UNEs. Mr. Seidenberg was wrong — the state commissions ‘do
get it

Unbundling and Facilities-Based Entry by CLECs: Two Empirical Tests, by George 5.
Ford, Ph.DD. and Michael D. Pelcovits, Ph.D. (former MCI Chief Economist, now with the
consulting firm MICRA).

The number of lines served on CLEC-only facilities (i.e., pure facilities based) is
positively related to market size and market density, and negatively related to the
price of unbundled loops and unbundled switching. In an alternative test, the
authors find that RCN's entry is negatively related to the price of unbundled loops.
Thus, there is no evidence that there is more facilities-based entry where UNE rates
are higher. In fact, the opposite is true,

Preliminary Evidence on _the Demand for Unbundled Elements, Robert Ekelund, Jr.
and George Ford (forthcoming in Atlantic Economic Journal, December 2002).

This paper estimates the demand elasticity for UNE-Platform. The paper finds that a
10% increase in the price of UNE-P elements reduces quantity of UNE-P sold by 27%.
Thus, it is little surprise that the BOCs are now attacking the price of UNE-P
elements, as well as availability. '

Innovation, Investment, and Unbundling: An Empirical Update, Robert B. Ekelund, Jr-
and George Ford (forthcoming in the Yale Journal on Regulation, Spring 2003).

In an article in the Yale Journal on Regulation, Bell advocates Thomas Jorde, Gregory
Sidak, and David Teece (JST) commented on some potential economic consequences
of the Telecommunications Act of 1996 as- implemented by the Federal
Communications Conumission, and offered one interesting and testable proposition.
Specifically, JST propose that mandatory unbundling increases the riskiness and
cyclicality of the ILEC’s [Incumbent Local Exchange Carriers] economic performance
and, hence, on the ILEC’s weighted-average cost of capital. This hypothesis is tested
empirically using standard procedures. We find no evidence supporting the
hypothesis of JST regarding the ILECs’ cost of equity capital.
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1. INTRODUCTION

It is now mere than five yeary since the passage of the landmark
Telecommunications Act of 1996 (1996 Act), but inswad of florishing
competition, the competitive locs! carrier seclor has experienced a financiat

1. T, Randolph Beard of al., Hay ADCo? Wiy Now? An Btumomic Expluradioa inte
ithe Pulre of fndicitry Structare for the “Lost Mile" in Locu! Telecorautentiony Markecs
(Phocnix (. Vobiey Papor Wo. 12, Nov. 2000}, evaitable ar hipaiwaowphocnin-
cunter.un gy pepPOPP 1 2.pdE
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melidown.” So, what happened?

Basically, 1he issue can be pawowed to several fundamental
misconceptions about the underlying economics of ihe telccommunications
business by ull of the major stakeholders, including Wall Street,
policymakers, and would-be cntreprencurs. Namely, it appearcd tha
everybody believed that: {3) eniry into the Joual market woukl be relasively
inexpensive; (b) the market inwnediately would be capable of sustaining
multiple local aceess networks: and (c) s 3 gesuls of their desive to enter
the Inng—dcctancc business, incwmbents would gladly embrace competitive
entry,’

As this paper will discuss, however: (3) entry info the local sector is
an extremely expensive business, requiring firms to incur huge sunk costs
mel achieve scale cconomies quickly; (b) wider cuerent and foresecable
market conditions, local markets will caly be able Lo sustain a few “last-
mile™ aceess netwarks (i.e. high concentration); and {r} incumbents were
prepaced 10—and in fact did—go to great kengths in opder to deter entry,

A such, just as ft was priot fo 19956, one of the key tnresolved issues
in telecommunications restructuring continues to be the proverbial “fast
mite™ -nth«t is, the last sepment of the network necessary fo connect the
customer.” Tndeed, despite the somewhar regular deployment of state-of-
the-art nationat and regional long-haul networks and metropotiten fiber
rings by a number of carriers, ihe deployment of alternative melworks
comes to a screeching halt when it reaches into the local exchunge, leaving
dominant control of most swilching and transport facilives, and parficularly

2. For cxnmple, secording to Wehmergers.onm af teass 750 Interver cowpanics folded
from January 2000 whrough Decomber 2001, Moroover. in 2001 alone, 183 infrastruchee
pruviders weot opt of busmess (i from 17 for 2] of 2004), and 207 aceess providery wenl
st of business {up from 19 for ab of 2000). Year End Shutdowns Rpr; Shuedpwns Aore
Thay Doubled in 2001, Wosmpmocaicon, at hitpwww webmengers com/edilorial?
aniclephp?id 49 (fast visited Jan. 22, 2002). Unfornmately, however, it does ool keok like
thingzs pre going (o Anpeove any Gme soom, See, 0., AnD Davis, Upwiort Phone Componies
Find Campatitipn fit Gut Grimmier, W a3 ST, L Toropr. (i, 1, 2000, w1 24,

3 Sex, e.g. Allan Stoaw, Drmb Dewds 101, NEWSWEER, Sept. 10, 2001, at 384,

4. Unforhgmicly, public policies «&id litlhe by help the process either, See genrally
Mark Marik & Lawnmax 1 Sewar, Tk Tarcossuacanuns Trame Was: THe
UNITER STATES, THE BURUPEAN UNION AKD THE WORLD Tuank Orcaxtsaniox (20001
Whatler theee wilt be amy signifierd improvemenis remains to be sz See, &g, Paser 5.
Chsodoazs, FOC Sining Crar Telooam War, Wazis, PosT, May 3, 2000, wt 1, B9

5. White the “tasr mile™ of ihes local exchange actwodk i perhaps the most challenging
triud for competnion policy, (be supply-sids etunomics of mauy wher commporents of e
lieal exchonge petwak, inclifing switching and wansport, alsn prohibil bege-nwnhers
yosnpetition.

6. The "Bt mile™ i a term of seference and 15 not meanl o deseribe 3 “measurad
wiikee” Bgtesal, e “Jugt mile™ con bo or sall as & few feet or yands.
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the “fast mile" or “last yard” of the local exchan-r: network, to the
incumbent local exchange camier (MILEC™).” In order to “bypass the
economic botileusck for local access, therefore, the competiive local
exchange carrier ("CLEC™) industry has been fuced with the cove question
of transaction cost ecopomics: is it more efficient to buy local access via
anbundling, special access, and so forth from the refuctant incumbent. and
comduct theit bansactions in the market, or build their own Jocal access
netwark from scratch, and bring the transaction out of the niarket and into
the firm?" Unfortunasely, the problem is that wder curvent and foresesuble
market canditions, neither option is particularly cconomically appeating.
On e one band, given the incembents’ pear-complete dominance of’
the locul access maket, there really is no competitive “market™ where a
firmt can purchase local access at just and reasonable rates that will be
provisioned oo a timely busis. Acquinng needed inputs (ie, elements)
from the incumbents al just and reasongble rates and provisioning intervals
is na cake walk cither. Afer all, dominani linns do not typically faciliate
the demise of their dominence. This is not an frralional copcept, becavse no
Jirw will ever be enth fc abont c fously guirg against its own self-
interexts by yelling its vivaly their key input of prduction (ie., loops).”
Indeed, while the 1996 Act requires the FLECs 1o provide such elements,
the Act did litke to Fundamentally aher economic incentives,” So long as
this isherent wholesale-supplierretail-competitor couflict exists between
o [LEC and a CLEC, then the ILECs ability to nranipulate prices for

7. Sue, g, Rebeoon Biumonsiein, Tefecom Aot Hisa't Indivers] Promived Price
Refief. WALL 8T, 1, May ), 2001, at B), B4,

8. Se, 2, Ouvir E Wiliasmson, Tue Ceokoamic Issimunions oF CAPiralisia
{F'ree [ress 1983).

9. But o Bdie Nenman, FOC Targety Mid-December for Seare of UNE RBaview,
Couty, Dany, Mov. 30, 2081, b 3 (repotting FCC Commum Carvier Barcat Chief Dunithy
Ampood't commeols ar 8 conference aponsered by the  Asseciztion of Local
Felrcommmuonication Servives (°ALTE™)). According to Teman

Attwood s9id “ne ymer dixputey™ shose vomplsints {agmiinst the RBOCY wholesale

pracices] bt xhe wrpgedl swlicnes to fiseen w califs] . . . for LPCs and CLECs e

try 1o work fopether W resobve dispubes over GHE pravisioning befive ihey

eicnleted 1o FCC or sue regubaturs. When font andlimes of competitive Busingss

grouned, diwood soid thar wasa't fa} bad idea becanse (LECy knew they
enuldi 't threw ou thelr stanarory requirements 5o they appeared fo he willing to
coopera mere. F think ir' in the interwis of tncumboix (o be an efficient
wholeswler, ™ she sgid,
Jd. {eropbasis added).

16. Unfartunately, the defonse of axany CLECs vo the corrent finamial collopse is that it
was sat uneessonable for thent to base a husiacss plin ov & federal law, cnacied by
Congress, signed by the president, wad uphold ax corstinglicaiol by the courts, that gusmotees
thens the right to unbunfled menvork clernents. White this nay be ue, his ¥ & Jogal
wrgumient. THE B CEMIBIS HIL.
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elements and 1o coutrod qualily leaves sutficient ronm for ILECs o
sabolage transactions, defined as the ability to increase the cost of a m’ai 3
key input of production by nonprice behavior between itself and CLECs.”

Ot the vther hand, gs the relative paucity of atienutive lucel netwarks
and rampant bankmploy in the CLEC industry d tes, the i
vt self-supply are uot particularfy coanpelling either. As explained below,
telecommunications is an extremely expensive business, and many CLECs
are discovering to their dismay and chaprin that they cannof achieve
sufficient economies of scale, scope, or density to warrant the capital
requited to build various components, even relatively small components, of
the local exchange network from the ground up, The large sunk costs
reguired to construct bocad exchange networks greatly increuse the risk of
entry and sev:rcly fimil the number of ﬁnanmally viable aliernative “last-
mile" vetworks in most focal maockets.” Stmply put, the supply-vide
economics of the local exchunge markel prohibit competition among large
munbers of network-based Jirms. Yhe hope for large-numbers compelition
amony  petwork-based  firms woder current and  foreseeable macket
conditians is sheer fantagy. ™

Accordingly, the tennous relationship between a relnctant wholcsale
ILEC supplier and its wetail competitor-consumer CLECs, a3 well ay the
substantial scale economies and sunk cests required w0 panicipate in the
tocal excleanps market, suppest that neither of the two alrematives for
facilitating competition offer substandial promise a5 a long-teom solufion 10
monapoly in the loca) exchange marketplace, So, what to do? Fow do we
go from “one” finn to “many” finns it an economically efficiend manngr—
the rofsar o ‘dre of market *restucturdng”™? This Agicle will explore the

SHEAL-barL03yR- A2 1231 P

11, ‘Ihe definition of ibe term “sabolage” sntivulaied mpry wriginales in T. Raodolph
feard ot b, Regndation, Vertical bategmrtion und Sabrtage, 49 1. 180U, Eook, 219 {21001
and will be used pasxinn, For a Rl explanation of ibs sshotage concepk, see Scitivn TV.D

njra,
12, Limimions on e mnnher ol' \lnln!e Frrnn are ol restricked to the “last hite.”
Rather, oay sog of the ized hy sunk codts and scate coonomics has

fimited appotemitivs Yor yucyessil ey, Tor 0 thorough discussion of the effedy of sk
cosis od entty and industry sirpcmre, see Joim Sttrow, Svak Onst A¥D MAwssr
STRucTURE: PRICE COMPETITION. ADVERTISING, AXED HIE EVOLUTION OF CONCENTRATION
(19%1). For a simifar zoalysis applied to the communicationy indusirics, zz¢ Jorry B, Duvalt
& Gearpe §. TYonl, Changing Mdusry Sirwnwe: The Eoomomivs of Fairy wnd Priev
Competirion (Phoenix Cu. Policy Paper No. 10, Apr. 2001), awrifuble al hirpithiwwr.
phoenix-ceater. cay/peup/PCIP10Final. pdf [hetcianfiar Policy Paper No. 10},

13. Fedecal Commuaicatiuny Commission Chainuan Michast K. Powell. Addeess ot the
National Swnmit on Broadband Deployment (Oct 5. 2001) cvuilable ar hmip:/p foc. pon
SpoecheeTowell200] pmbp] 10.htm): Ivan Soidenberg. Address ar the Goldown 3schs
Comnmunacopia X Conferenes {Ocl. 4, 2000) ar hip:fivww.verizonid vom/newsfindex.ofin?
Articdue=114,
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merils of an antapped market-based third option for loca! access; the
alternative  distribution  company (“ADCo™), which essentially is a
wholssale “cardiers' cacrier” for local network “last-mile™ access.”

The “camiens” corrier” is uot 4 uew concept o telecommunications.
Many long-haul netwvorks, both natienal and regional, are buile andior
vperated us 8 “caniers” varier” The economie forces that ereate a
whobesale market in the long-dismnce industry, where about six nationwide
und Bumerous regional nelwnrks support well aver 500 retailers, are no less
present in the locat exchange,” Yndeod, thase ceonotnic forces - cconomies
of scale, ecanamies of density, and sunk costs—are even more imporfant in
the local exchange than i long-distance, wliere fiber deployment m
wmetvopolitan nrarkets is sbow bvelve times 88 expenisive as tong-haul fibes
networks,™ As such, the case for a “canriers’ carrier™ in the Jocal exchange
market et this stge of the telecommunications industry restruciuring
process is competiing,

More importantly, piven its wholesale emtry siratepy, the ADCo
pravides For now anbiants o viable econamic solution to the prablams mised
by the inherent incentive of an incurmbent unduly to discriminate to protect
its profits. This issuc of incentives is key to understanding the current itis
of the matket, us it is pow clear fhat policymakers significanfly
underestimared the significant incenlives of the Incnmbenls to unduly
discriminate npuinst their tivals, not o mention also underestimnting the
sntry costs of the local market. fu fact, it is becoming readily apparent that,
given the cusrent und foresecable underlying economics of the industry, no
amount ol regulation—with perhaps the esception of iwtal stractural
separation-—-can ever fally mitigate the cross-incentives of the incumbents’
wholesale-vapplier/retail-competitor relationships with CLECs.

Tu explore the merits of the ADCo in detail, this Ar!u,le, using an
analysis first sct forth in Phoenix Center Pelicy P:!.pcl‘ No. 10, will briefly

M, An “ADCo" s a vesy differon ermeept Teoin w “LoapCa® A "LoapCa”™ is Forned
by ﬂu: aruclqmi nepnrnuon of thy incumbent’s lucal seoess nelwork Buwilitics from the
b See, ez, Roy Lo Mais, d Popeal w0 fromote
Telephone Campci.lmm The Lnop(’o Plon, aniloble ap hiperhometysn sol.conyRoyM i)
LoopCofindex.burak {last visired Jan. 23, 2005) Maev Sullivan. Logp C5 f3 the Only Giime
In Town, Comm. Weesny 17, July 16, 2001, An ADCo, however, is the colry of o
complerely new firm that comemplates ab exehusive wholesale entry siategy for bocal
neeess froun the oukset.

I5. See Trenils in Felephuna Service, Industey Anslysis Division, FCC Common Cartier
Burean, 10-52 L10.6 (2000), wveiluble w brpyivvw. foegovwBurcans/Conmion_Cateier’
ReportsFCC-Stabe, Link/ ADAend200.pdf,

16, Dan Sweenvy, (iry of Lighes - The Pricing of Fiber hilifous: A Special Report,
Consppvarrve CARRIER, Aug 1, 2001, at 6, 7.

12, Swe Policy Pupar Na. 10, suprez noto 12,
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explain that given the nudertying economics of the markel, and fhat much
of the entry costs of a releconumunications petwork are sunk, industry
conceptration in fefecommunications markets is expected to be mlatively
high” Accordingly, eapecting n lurge number of compelitors in fovel
nvcess  mumkets—particularly 2 farge  number of  network-based
comypetitors—is entirely unreasonahle.”

Second, this Anicle will evaimate in a summary fishion the wwo
primary forms of eatry observed since the passage of the 1996 Aet:

Option {2

Element-Dependent  Eniry ("EDE™:  An  entry
strategy where the new enirant relies heavify oa the
elements of a reluctont incumbent, wther thon build
its own petwork, and purchases local secess from the
incumbent via special access EHnes, high-capacity
circuits (T1's), fall resale, individual unbundled
aetwork clements (“UUNE”), or even the entire UNE
platform  (“LUNE-P"—u combination of fhe local
lanp, anhandled swirching, and transport elements).
This form of cntry includes those entrants relying on
the efements of the incumbent until their own
networks arc  deployed ({ic, a “smart-huild”
strategy). As these firms must also sink huge
amounts of capital in eyuipment to enter, however,
these firms are certainly “fucilities-based™ entrants,
albeit not “netwark-dependent” entrants as discussed
in the next paragraph,

Option 2:
Network-Hased Hntry ("NBE™): A stratcgy where 3
CLEC seeks to build its own ncal access network

from sctaigh with little or no reliance on ihe

incumbent’s network,

Third, this Article will explore the full impact of the ugumbents’

incentive lo frastmie competitive entry by setiing forth a simple sconomic

mode) that analyzes the incentives of a verticafly inteprated supplier--- one

18, See alio T. Roadolph Feard & George S. Ford, Competition in Foval vad Long.
Diviance  Telrcasmmualcations  Markers, i Tog Jarcianionar  Hawwook o
TLLECOMMUKICATINS Ecrnsnes (Gary Madden & Scoft J. Savage ¢ds., forthcoming
2002},

14, Given the gengraphic spetiticiny of 4 plant, it is possitile for
sy firems Lo groduce telecoimntunivalions servives, Howwver, very few firmy actually witl
cumpzte in the sume geographee awa. For example, there ere many cabls telovinitn finms,
hut neziely every cablo system is x monapily.
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that operates in both the upsiream wholesale market and in the downstream
retail market—to provide inpwts of production fo actual or potential
comapetitors. For censistency with the renlity of building a local exchange
plant, this model assumes that there are econoies of scale or density in the
downstream retail macket™ Also sssumed for modeling purposes is that
services are profitsbly supplicd. As the wodel seveals, the incentives 1o
supply the “upsiream ar “wholesale” market ot cosi-based prives, they
Jacilitating competition in the “downstream” or rewil” market, are
inverselv related to the market share of the firm in the vetql murket—
irrespective of whether the firm is an JLEC or a CLEC, though the CLEC
has no incentive to sabotags fis customers. The model Hustrates that there
is a fundamental tension betwesn the benefits of large scale, wholesale
opetation, ood the disincentives that finns with large reruil operations have
0 “share™ those wholesale benefils with retail competitors through the
efficient sales of network fucilivies.

Finally, this Article uses the madel to compare the incentives of the
vertically integrated suppliers to those of wholesale-only suppliers
(ADCos). As oxplained below, given the axistence of the ILECs'
digeriminatory incentives resulting from the current und foresveable
economic conditions of the U5, tel feretions industry, the model
suggests that the most proboble and vioble long-term, competitive market
struature involves o subctantiul presence by an urnintegrated, but larger
wholesole supplier’--in other words, an ADCo--to function efficiently.
Accordingly, their presence in the market should be welcomed and
encoutnged.

11, BASIC ISSUES OF INDUSTRY STRUCTURE AND ENTRY

A,  Iwroduction

Elememary economic atalysis can shed considerable light on the
fong-run structure of the U, telecommimications industry, an issue of

2, The medd ssywmes that sither cconomics of scale or density exists, but the jerm
“epanumies of scale™ &5 used throughant this paper. “E izt of seals” describes the
selationship between costs and fimviserwork size. “Eronomizs of ity deseribes the
relatinaship of costs and nutpat for o finw/oetwork of a fixed size. e intmpinetation of
the relationship of cast and size’outms is censistent with the analysis of this paper.

2t By “lage” we wean kirgs enough 0 achicve sulficient wwonomies of scake fix thwe
macks being served. While rur focns is gencrally on the 1381 mile or last yurd. ecnoomies of
sctlc can be substamial in oiher arcas. For example, the swstems 2ud elecironic intctfaces
roquired foc 2 CLEC to wunsact sucoessfully with an [LEC may be subject 1o scate
ceunonties. I true, then this “provisioning” interfaca may be besi provided o 2 wharesele
hasis,
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enomious importance. The role of compelilion policy is fo creale
enviranmens in which feasible tong-torm accanpements—those that ae
consislent whh robust, commercially successful local competition—can
tuke place. One example of such unalysis is provided in (Jumgmg Industry
Structure: The Ecomunics of Entry and Price Competition.” In this policy
paper. Drs, Duvall md Ford show that the oquilibriun level of
copcenitation in felecommunications markets will be relatively high. Yhe
presewce of sumk costs, fn any indiustey, lmits the number of firms that can
profitably serve u market. The larger sunk costs are relative to market size,
the higher the equilibrium level of concentration.

More formally. Duvall and Ford show iheoretically that the
equilibriwn nember of finms in a market (N*) is the integer punt of:

5
Ne= ‘E"K_’ m

where & ig an index of the intensity of price competition (2 0. where ¢ =0
for Bertrand, or highly intense, price competition, and ¢+ 1 for Cournut
compelition in quantities), A is markel size, ¥ measures the sunk entry
costs, and LNV is the equilibrium level of industry concentration and is
equal 10 the Herfindahl-Hirschman Index ("HHI™) uirder the assunaption of
identical firms.” Put simply, the number of firms supplyivg 3 marker is
positively related to the size of the market (M), but inversely related to the
intensity of price competition () and the sunk cosis of enry (K). The
larger are fixedisunk costs, other things constant, the fewer the firms that
can profitably supply the murket and ‘the higher is equilibrinm Industry
concentrution. Likewise, the more infense the price competition, the higher
the industry concentration.

The inahility of Incal telecommunications markets to support high
levels of competition can be illustrated by exsmple. Telecommunications
finn RCN targets resilential customers in densely populated markets with
its own network facilities, over which it provides tefephonc, data, and video
serviges™ Acconling 10 its financial documents, RCN has $2.75 billion in

SRR PTROT L2331 PN
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plant nmi passes sbowt 1.3 million homes, or 1.1 million madketable
homies™ Plant investment rens about $1,750 per homc passed, $2,500 per
marketable home, or abowt 36,500 per customer.” A rough estimaie of
RCHN's monthly plant cosis (osswming o [5% hurdle mite and 15-year
payaff) is zbout $25 per bome passed. Average monthly revenue per
subscriber is abowl $130 and direct costs are about 46% of revenues,
jmplying a gross monthly murgin of about $68 per subseriber, In order to
cover plant costs with its net revenues, RCN needs a penetration vate of
about 35% tw 40%, and that is in the more densely populated markets
wrgeted by RCN aver & network capable of gencrating scrvices warth $130
per subscribes, Notably, if u 33% tu 4035 penetration rate 15 required for
profitability, then anly rwo firms can prajif mhly service the same markef,
ond RCN and the icumbent wmake pvu” To copstuet an RCN-style
network for every household in the United States, the plant investment and
total entry costs would be ubout $300 billion and S600 billion,
tespectively.™ Clearly. network-based enty is incredibly costly and is ot
somcthing that is replicable by numorous finns in the same markes,
Simitarly, the metropofitan Aber vings and spurs needed to provide
service to large businesses are incredibly costly as well. Some fiber
companies estimate Wiat Fbcr deployment in a matropolitan area roufinely
casts $3 million per mile,” Thus, conslrucmm of alarge meto ring or mesh
conld easily eacead $100 mitlion™ Further, most if not adl of these costs
are sunk; roughly half of the costs of metropoliun fiber are installation
cxpenses." The services provided over metropolitan fiber networks vary, as

22. Policy Paper No. I, supro aote 12

23, The modkls vssiane oll fimyes ure idemtical. The HHI, the su of the squed insirket
shates of relevant finue, iaa by used o industry

24, Genenlly, price oumpmlmn is zxpecied o be weakest o highly concentrinzg
warkds. When entry requires mauk cisy, huwever, thix expectation can be  mvulid,

25. Axcopding to RCN’s 10-Q Fonmn, 2boul §2% of RCN'« phone customens are “oft
nel,” suppliad aver the TLEE s network via resale. RON Coe, 2001 YRIRD QiARTER Foks
10-Q) (N, 9, 20015, avuilable ar hHwwww.roncomfinvesorindzz hoanl.

26, RON Cowr, MM Awsual Rerort (2001), evailalfe .ar hupiHveww sencony
inveiorfindexhonl. Marketsble homes ore those hamex thae RUN's oetwoeck can
Immediately ssrve.

27. Values are based on RON's 1998, 1999. and 2000 Anmal Repons. For sxample,
betweon 1999 apd 7000, RCN's Tlant snd Property wew by SLI billion while ns
markctable homer grew by about 350,000, In 1999, RCN's ion rate inle marketable
lsownes was ahowd 40%%. #.; see aleo RON Core,, 19994 Ahxul. REPORT (20KK)), anverifubie af
hupivww. eneomfinvestoefindexhtml;, RON Cowv., 199K Anseat Rupory (1999),
avitlalie ar bp:wew no.confinyosor index. btk

2K, With u reasonalile guess of Lhe minimars pensiration a finn veeds ke cuver its costs,
the number of firms dat can onerate in o markel iy the integer port of b inverse of the
mindmum pametradion (&g, 1/0.40 2.5}

29, The imvesmend estimales sre ruugh. Pl investment is cnimuted by assoming
the cost diffrantisls and population distributinns actoss density zones are similar 1o those
enimated by the HAF Model (v, 2.2.2), a lolad clement Jong-run inetemental cost wodel

dovelaped by ETAT #nd Associ ATXT, and MCl- WerldCom, RUN's carrout network is
Iss!mmi 10 he deplayed in the iwo mos :l.:nsr. 2ones, Nonplant oitry costs are assurnad Lo
b abowt £1 for every $1 of plant (s Tuble V segara),

0. The eosss of say particulae insedlativn vary widely, Ses Sweeney, suprg note 16

3L fd st é.
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do the size aud scope of these netwarks, Thus, simple profitability models
like the RCN example are difficult to construet. However, the fact that less
ihvan 10% ol buildings have fiber drops suggests that {lie sunk costs in the
network ave sizeable velutive to merket size.”

The implication of the economic theary is clear: the mumber of firms
supplving o marker i ot unbounded when there are sunk casts. Civen that
much of the entry cost of a lelecommunications network is sik and large
relative o market size, industry concentraiinn in telecomnumicaiions
mnarkets is expected to be relarively high---in other words, there will be fow
fims in the market, fndeed, unti) recently, the presumption wos that the
local exchange market was a natural monopoly (ie, A% = 1). While the
technology and law poveming the telecommuaications indusiy has
changed, these changes have aof totally altered the supply-side cconomics
of the industry, Lorgemumbers compedition among retwork-bused local
exchange carriers s forbidden by the supply-side veomomics of the
Industry,

B.  Sunk Costs and the Necesxity of dchieving Sufficient Economies
of Scale and Scope

The fact that economies of scale (or density} and sunk costs play a
key male in fefecommmicalions network deploymenl goes withour saying.
Tn order to achivee profitability in a reusonable time frame, therefore, the
larpe fixed costs of (he plant must be averaged out over a farge quantity of
services that are sold relatively quickly. Ignoring this reality hus put many s
CLEC into bankruptcy.

An important misconceplion policymukers and Wall Street have about
the telecammuaications industry {5 thai cairy o lelecommunications is
sumehow limited 1o just the cost of network construction and architecture.
Quite to the contrary, entry into the relecommunications busingss requires
the additions) comuitment of remendous fixed nud sunk costs to cover the
costs of billing systems, regulatory efforts and responses, pre-positive cash
fluw, generad administiwtive costs, and, perhaps most significont of all,
custamer acquisition and relention costs.

For examplz, Douglas Galbi estintates AT&T's anboal umri:esinlg'

cexpenses 1o be approximately $2 billion per year from 1994 through 1997.”
Clalbj also provides evidence that marketing expenses in the Jong-distance
industry are subject to cconomics of scale. Other sources indicate -that

13, Kool 9 See ulm Yuki Koguchi, (SnNer Wins 52175 Million fne Froding,
Washtech.com, Apr. 10, 201, ar hips/farww. waddech comnews'teloconi/8919-1.himi.

34. Douglys A, Galbi, Some Costs of Cumpetivion 5 (Jan, 24, 1999) (unpublishad
yiseripd, ot file with Journal), ovigilahie ar bugp:woew galbithink. ong.
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acquisition costs fur residential local or loug-distance customers are about
$150 per custotier, virtually all of which is sunk™ For larger business
customers and bildings, where the stakes and marging are relatively high,
the ucquisition costs are expected to be sizeable.”

Simitarly, regulatory costs are sontrivial enfry investments, Indusicy
experts estimate that approximately 10% of the entry costs for metropolinm
fiber rings and spwrs are related to obinining governmeat approval. In some
cases, “[dleliberations involving local govemment entitizs, public utilities
and private claimants can oxiend well beyond o year, and in some cases
may never reach a successful conclusion, aborting the project before a
single liber can be butied.”™” Clearly, approval costs incarred for a project
later abandoned bave little or no value und are hus sunk. As noted supra,
the average cost of a mile of fiber deployed I a metropolitan maekei is
estimated by sume to be 33 million, the sunk costs elated to mewalatory
approval ars nontrivial and may represent a formidable entry barrier,”

Accordingly, the magnitude of nonplant costy costs is sizeable. Tuble
t ilfustrates (he proportion of facilities’ investment (measuncd as net plant}
to total entry costs for u sample of CLECs. Entry vosts are measured as the
spent portion of capita! invested in the firm including debt and cquity.”

35, Mew For Whom, the Hells' Toll?, Bemsicin Research, Fob, 1997, ¢ 35.56; see alvo
Tres: Release, huno Onbing Services, e, funo Ontine Services, Tne. Reports Record Third
Quarier Results (Oct. 27, 1999), avadlobie o httpwww. ircaanect. comvuaid/pagesasys,
releases shomltdr20254.

16, Swe, ag, Declomtion of A Danied Kelley and Richand A, Chandler, HAL
Consubting. Inc., WoddCom Comments, Implegicotation of the Lowsl Competition
Provisians of the Telecommumications Act of 1994, CC Docker No. 96-98, Awuchusent Ty
tune H, 2000), avardable at hitpt/pulifowsT.fec yowipeodioclifiatriove cgithative_ar_
di=pd(&id_docwment=63 126601 25); Briel' of ATET Cop.. Implenwenudion of the Loval
Comptitions Provisiony of the Telecnavmunications Aet of 1996, CC Docket No. 96-98,
Exhibit t (Juse L, 2081), revaifable o hnpgalifossd feo.gnw prod/ectiiretriove.cei?
pafive, oc. pdi-pdi&id_docmnent 6512060142

37. Sweeney, supru hote 16at 9.

38, Seeid.
1. Enny cast is meosured by toral loog-tenn debf, olber liabilities, aud equity
ipvestments, minus cash and short-term im 5. Plant is d a3 ner plans. All

figures compiled from company 16-0) formy fur dhe soound quarer of 2008, X0 Cos,
In., 2 Srrnsn Qriarrra Fors 10-Q (Auwe. 13, 2000}, ovailohls of hupfwww. xa comn.
imvestorsfinanel dbsquancylyearninga 3002001 _Q2_Financiabpdt Aveaianis: Terscos,
Ixc, 2000 Scuosn Quartex Fons 10-Q  {wg 13, 2001% awoluble ar
bupiwww.allegisneetelecom.comipd g 10y _KW01pdf; KoK Coar, 2001 SEoOND
uiartEk Fowst NG (Aug M4, 2000, ovailable w Bhpiwvn.stn cumlinyestorpresy’
inde bl Covans Comps, Grour. Inc.. 2008 Seooxp Quanien Pokss 10-Q {Avg. 20,
2001}, ovailable @ hupdfeww.covad paaryinbainvestorel ations/d ds/
COVD-10-0Q-08-20-200 1. PDF; McLEop, 2001 Secowd QuarTer Fors 10-Q (aug. 14
2001), mwilahlc at hrg:Annvsce gowirchives‘odgar/dlata IFPLIN0000 28 I5U000 22287
[HRONY2EIES- 002228 B, TALK AMFRICE (Formerly Tabk.Cany, 2001 SECOND (QQUARTER




SHWAK-MACULIN: LG 230 P

SAEAX-MA) | Db AL 1331 PM

Mumber 3] BHY ADCOY WY NOW? 433

Tabie 1. Entry Costs and Plant

Eatry Costs (E)})  Net Plant (P} E/P ME

{in thousands}) {in ihonsands)
X0 SI0.73Y $3,505 33,06 4%
Alleyionce $2.083 5939 8222 45%
RCN 34,550 §2.33) $2,08 %%
Covad £2414 5294 38.20 12%
MuLcod $8,260 $3.2H §2.57 1%%
Tulk Amerita 5429 530 8337 19%
Northpoint 51,041 3453 5229 44%
ITC D hracom $1.036 S04 §1.46 6829
USLEC 8369 5191 $1.93 52%
Wyt Average . 5306 384

As the wble illustrates, investment in plant is typically a very small
proportion of tota] dollarg invested. As Table 1 furthoe demonstrares, the
ratios of expense costs to plant cosls range significantly from ITC's
relatively bow ratin of 1.5:F 10 Covad’s ratio of 81 On average, hawever,
net pland amounts to about 38%, approximately one-thind of lowm} enfry
custs for this sample. fn other words, for every dollur of investment in plant
and equipntent, an additional §2 of entry costs are incurred on average.
There is 00 reasosi to suspeet that these additional entry costs are fess sumk
than plant and equipmeant, but there is goud reasan to believe sch costs are
more surk,

When considering the praspeets and susminability of competitive
entry in telecommunications markets, therefore, ccnnomics of scale and
sunk cosis cannol be ignored, Nor can the focus on such economics and
sonk costs be limited to network investment. Indeed, as revealed in the
following Sections, ihe extemt of scale ¢conomies is an important
determinant pot only in the level of industty conceatration, bat afso i the
type of fimns that exist in equilibrimm. As the model explains infra, size
matters, bul in conflicting ways.

Fokar W (Aug 14, 20017, awtifoblx w hitp2www ik com Nowrnirowt, 2001 Sienxe
QUARKER Fauag 10-Q {Aug. 14, 2001), avatlabie ar hip:ifwvnw. see.gov/ Archives/edgardita
710B0556/000002962400001 1 75/0000520624-00-001 175.bwt; 1TC Diracom, e, 2001
SEcusD QUattin Foust 10-43 (Aug. 14, 20000 evailahle ar ip:fwww. s fosfArchives’
edgrar/data 1 041954/00009 2518500 S0L525  di0gax; US LEC Cose., 2000 Secnxp
QuARTER T0Rat 10-0) (Auy, 6, 20013, evailable of higelfwwwscogovi Archives
JedgaridatalDS4290/4K11E 0620 | 500697310 191, -
A0, Pland gnd ecquipiment can at least B sodd i aome insnce,
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¢ Unthundling und the Necessity of Creating Sufficient
Nonincumbent Demuind

QOue of the centerpicces of 1he 1996 Act is the unbundling obligation
imposed on the ILECs." The original iden behind unbundbing is thut
because there are high eniry barriers inio the lfocal access market ...
unbundhting—i.c., a wesk fornt of divestirure—would permit new finns to
“leaptrog™ those barriers to sceelerste the pace of competition. T its most
simphe form, unhundling should lead to new nerwork-based competition by
providing new entrants initially with the appearanve of “ubiguity” and
econamies of scope necessary to enter a very costly business--Le, the
entrant would first develop its customer base, and (because it has no desiva
to purchase its primary Inpins of production from its rivals) would then
buildl-out as conditions wamast. Such a strutegy s ofien referred o as a
“smani-build™ approach. This is precisely what the FCC did in its 1980
MIS/WATS Resule Decision o great success for the LS. long-distance
market.”

While the development of competition in the interexchange industry
provides important insights, it is crucial to understand that the scabe andfor
density evonorsies in the local wwarket are more significant than in
long-haud networks, Consequently, it is onclear whether individual firms
purchasing unbundled network elements will ever acquire sufficient market
share to justify the consirection of netwerks for their exchesive use.
Without he ubility to obtain altemative capacity, however, these firms®
dependence on the recalcitrant incumbent will adversely affect their ability
to succeed in the long mn.

This is 1104 10 53y that the unbundling provisions of the 1996 Acture a
faifure and should be elitmiated. On the contrary, umbundiing is cdtical to
doveloping  sufficicnt nonincumbent demand for new  nerwork-based
Facitity investmeut to warraot whe enlty of an ADCo, That is 1o say, as
demand for network elements hecomes less concentrated (i.e., the TLEC
does not serve all customers}), the potential for rapid and large migrations of
demand off the incumbent’s setwork to am alterpative nctwork exists.
While the dominant incumbent provider will rarely, il ever, demand the
facilities of an alemative element supplies. the risk of entry by a
comtpetitat s considerable withowt existing demand for elements. {The
proverbial “build it and they will come™ proved suceessful m Hollywood,
but got for CLEC) Yet, if unbundiing migrates substansial portions of

41, 47 0S4 § 253eH3) {Supp. ¥ 2000).

42, See NMAFTOL & Spowak, supra nole 4, at 208, The 1=m “snert build” bas other
measunys as well. In some contexts, for example, “sman build” refers o a slow, madicutous
huitdinel strategry dendignind $o maximize murket prtntial with Hinied capita) resingves,
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telecommunications demand 1o new entrants, then au ADCo can enter and
consolidate (or agpregate) this new nonincumbent demand for network
elements dispersed among the various firms who currently purchase UNEs
from the fncumbend, much like building o shopping center with your ancher
tenants already secumed. In so doing, network-based entry occurs both in
the fonn of new shernative network constructinng, and i terms of new
technalogy investment (2. g, interconnecting & sophisticated database to the
incumbents' advanced intebligent network ("AINY) to penuit advanced
munaged-tP products md services. Large-mmbers competition occurs st
the retail and application tevel, whereas small-numbees competition oceurs
at the wholesale or nefwork level. This anungement is most computibie
wilh (he undsttying economics of the telecommmications industry.

T, THE CURRENT SITUATION: ENTRY AFTER TIE 1996 ACT

In this Section, this Article exmnines two primary forna of CLEC
eniry strategy ubserved since the passage of the 1996 Act. Entry strategies
are varicd, so it is difficult 10 classify CLECs into broad categories.
However, there appear fo be two very different entry modes at @ high level
of gencrality in use: entrants that depend heavily on TLEC facilitics, and
those that do not, While these entry straregies are agparentty guite different,
similarilies exisl between the fwo. Neatly all entyants, for example, must
deul with the ILEC in some way,

A Element-Dependent Enteanis: The “Buyers”

Firsl, there are those entrants that rely heavily on the elements of e
ILEC ¢the dominant incumbent, inteprated supplier) valled element-
dependent entmnts (“EDEs™). ‘This group of entrants ranges fram those
using fotsl service tesale to those combining ILECs" local distribution
plant, from local Joops to high capacity circuits, with sel f-supphicd
eferents. DSL providers, for example, rely on JLEC loops and collocation
space, Switch-based entrants also rely almost exclusively on [ILEC loop
plant anel provisioning labos, such as kot-cuts, which is combined with self~
supphied switching. UNE-P, or the combination of loops, local switching,
and tragsport, is an element-depeadent entry stratepy that velies heavily on
TLEC elements. In some cases, however, the NE-P CLECs inlegrate their
own technology info the platform 1o customize the serviee.” In fact, with
the exception of total service resale, virtually all EDEs integirate some type

41, Fur e, 2-Te) C icari Ind a vaticty of eall controf fuaturss,

Insemet functionality, and voicemai] with the GNE-P. Z Tro TECHROUOGHS. 1xC., 2000
Annual FORM 30-K (Mar. 2K, 20000, muilshic af hupoiwweetenkwizard.comyfiles.php?

'm=7 Tl b Oy pa b b oot 6 L =3 Beonds i)
sym=TELEng Tt pegde
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of facilities with the ILEC network, Thus, as noted above, while EDEs may
not be new “network™ facilities-based cotrants, they should nonetheless be
considered to be facilities-based entrants.

A problem fuced by all EDEy is the ILECs' jucentive to impede new
cniry, and exampics of these incentives in action are readily avoilahle.”

44, See, o.g, Yuli Noguchi, CLECs Blnme Bells, Rells Slume Hoolups, Somwe Blame
Agencies, Wasy, Poyy, {hee. 16, 2000, w EI; Pober 5, Crndinats, KOO Chief Sresyes Phone
Cowpetion, WAsIL PosT. May &, 2001, # K}, Indeed, the incunbents are kesping the
#(¢C*s Enforcement Barcan busicr than ever. For example:

s Om Seprembor 14, 20601, ihs: FOC'S Haf d Hurcou d tha it
omered o 8 Cumsant Decrge with Verizon Comimusications, Fre.
(“Verizan™), under w Veripm will make a "voluslacy paymeni™ of
$77.010 w the 1.8 Treawury sod will lake certain seracdial actions
regarding its o n pructices. Vedwon Comms, the, Urder, 16
FCCR 16270 (Sepr. 14, 2000).

«  On May 29, 2001, the PCC affimed the $B3,008 Fine imposcd hy the
Commission’s  ¥infincoiment Burcan in Morch 2001 against SHO
omanumiationy, fue. (“SBCY) fur violating reperting reguiraients that
the (i jssion  itnpased o i epr touf e merger
application of SHC and Ameritech. SBC Comma, Inc., Appanent Liubifity
Fow Forfcitare, Gndor o Review, 16 FICCR, 12306, 23 Coinin, Rey. (P &
F) 1547 (May 29, 20 1).

«  Similarty, on January 18, 2001, the FCC sought 10 fine SBC 594,500 afier
1n inLkepemdent il sEacuvered Kot SHL Riled o comply with lhe FOC's
rules dhat seguire 3 hent teheph fes (o alow i

h *

v n pliee Qi) in the i uffices: in
partigutar, the Conmission found that SAC faited 1o post promplly potives
of ol incumbent-owned siey that liove wn out of coliocating space an
compatitors do ol waste Ume and reseurces applying for collacation
space where nune exinis, §BC Comms, Ine, Apparcol Liztahily for
Forfuilure, Noffee of Apparen: Liahility far Forfeiture, 16 F.A Wiz
{{an. 1R, 20013,

«  On MNovember I, 2000, ths FOC serrlad with Rellonth Corporition (o
have tha make 3 "voluntary payment”™ of $730,000 to the L5, Treasiny
sail to tekz Anportant seps tn improve its complianrs with FCE niles
relarimg 8 fhe negotistion of intreonnection sgeemonis beoween
contpeting corviers. HeliSouth Corp., Order, 15 FCOCR. 21750 {Mov. 2,
2000), fudoed, the POy investigazion disetosed that, for more than six
months in 1999, HeblSouth friled b provite a compatilor with sost data 1o
appor RellSouri's proposed prices for unbundied copper lonps, despite
the simmtitors wrillen seuyuesd R such dite. fd para. 5. by adilition 1o
Wl $750,000 vadustary psymend, she Coavent becree sbligdes BellSuuh
i adopt | s fur dited wecess 10 confidentinl i i

including igsuance of a standard nondisclosere awreetnent that complics
with Uie relevant FCE rules, and to sdopt procedures #or competitars. 1o
wlzvala dispres regarding disctoswre of wnbienlial nfonmation 1 Fyher
Tevels within BeliSouib. [ parss. 13, 15, Tn addition, Rell
Pprovide taining to its negutiators concerning the relovant stutotory and
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Additionally, EDEs are subjet somewhat fo the whits of regulation. Past
and potential regulatory failurcs, and the frequent capture of repulatery
ageucies by the ILECs, make element-dependent entry a somewhat risky
endeavor.’ Thuse tiske, however, ure st least pantinlly offset by e
decreased risk provided by she reduction in sunk cost investments. Because
regulators can substantially impact the finmcial condition of EDEs,
regulatory costs for EDEs cun be subatantial "

Oppurtunities for sabotage of EDEs by regulators are always at hand,
The FCC, for example, has shown a willingness to remove elements from
the list of unhundled elements far less than compelting reasons.” For
examgle, the FCC does not require {liat the ILEC provide unbundled local
swiiching to CLECs whose custumers Bave more than three secess lines
and are Jocated within the densest markets. The basis for the FCC's
switching exclosions was that o few CLECs had deployed switching
equipment in xome dense markets.” Nowshly, many of these switches were
deptoyed by now-bankrupt CLECs. and mmuch of that swifching capacity

mgulay roquirememis, a8 well as BeliSouth's rovised procodere. AL

pora 14.
Notwithstauding thess ustensible enl t actions by the FCC (which are suppased 1o bo
e of the comerpieces of Claimman Michus! Poweil's agends for the FCCD, what is
ty iy 1 ecoymize hore i that these cases e the administrative equivalet of

& “an cuntesd” ples, tndeed, @y there ix no fovnal recurd kept of the proceeding smid guitty
paxiies arz only required Jo make a “volunlary conlcibition to the U5, Treasury™ as pant of
e seulemant, the FCC has very deliberatcly refuscd o make an explicit tinding of fact. As
& Logul inatter, therefore, these semlomenils have Tittle or po probative weight in 1 subseqs
eriming] or civit cuurl of law, Besides, if a (i poresives it will make aae doflar mon: hy
deterrance than by competition, len thot firm will elnays choose detenence.

45, See bavwrencs S, Spiwnk, The Fowr Horsemen of the Hroedband Apoculypse, Cauu
WHEK IxT 1. April 1. ‘2002, For o more deailed exsesi of the FOU"s negubatory failunes of
thve last seveaal yoams, sec generally NavrEL & SPIWAK, sipr oole 5,

46, Iespite the puoblems wilh cleanent-epandand entry, the K cutry strtegy i tudhy
T mowt effetive at providing eonsumer chaice in local elecommunications. In Faet, thise
EDEs with the ureat=st rediace on the {LEC are most successful in seyuirioy itaret share.
Slement-dependent strategics auch as UKE-P allow for the apid accamulatich of market
shuee without the need fo gnk costs in the netwoak. The relative success of EDEs.
panicuburly UNFP CLECy, perttaps bas reduced ey tasary risks. [n vhe regulalony grenz, &

huse b5 o i and UNE-P CLECs nuty have nequired sufficient markel
sharz 1o di ge regulatory b of that pasticular entry strateay,
47 See, e.5., Roview of Reg, Roqoi fox hent LEC Broadbead Tl

Seevs., Notive of Prmpnsed Rule Muaking, CC Dokl Wo. 01-337 (Res. 20, 200t). avadubie
a _._6.._....!35?3.?n.nacnnnalvﬂ_ﬁsguﬁ?ﬂgb_.um?p_._:5 Review of the
251 Lnbundling Obligations of 1 bort Local Exchuage Carriers, Notics of Propoied
Rede Moking, U Docket Ko, 01-319 {Loe, 20, 2001}, avallahle of W hrovndoss. fe.gov/
.&rﬁml?&:.&_gﬁ_aégé..uucb_,zh

ak. Inplementstion of vhe Local Cunpstit Provisi of the Tel Act of
1946, Third Keport and Dvder and Fourth Further Nodee of FProposed Rule Making, 15
FLCH. 698, 18 Comm. Reg (P& F) 85 (1 904).
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was not designed for the pori-side services that substitwte for unbundied
switching. The switching exclusion is currently being reconsidered at the
FCE, however. Farhee, the FCC is presently considering an effort by the
ILECs to eliminnte biph-capacity ciruits from the list of anbundied
elements. Generally, high-capacity unbundled loups can be maoze thant half
as costly as equivalent special access service purchnsed ol of ILEC retail
taxifls. Thus, the {LECs" desire to remove high-capacity cireuits from the
list of unbundicd clements is apparent. And, the FCC's review of scation
271 applications to permit ILECs to verticully reintegrate and to provide in-
region interLATA service appears now 1o bo listle more than o formality,
with approval u neur-guaranee. ” )

While sxcluding particulsr clements from the Jat of wnbandled
clements certainly interferes with their purchase, high prices for elements
can be an equally effective determent tu entry. Impurtant to the purchuse of
the ILECS ¢lentents is that the price of these elements is supposedly ser
equal to total element long nun moremental costs ("FELRIC). WECs
stongly oppose TELRIC pricing, and the priving standard has been
challenged in colrt since Hts conception in the FCC’s First Report and
Ordler implementing section 251 of the 1996 Act.” Generslly, the ILECs
oppose TELIIC pricing becanse the prices for elements are alleged to be
gonfiscatory (i.e., are “too low™ or “belaw cosis”) and therefore somehiow
eesult in unlawfl “1akings. *

49, Sow Nackin & Spwak, supra note 4, ut 376-31.

50 TELRIC is # method of devsimning the cost of velephone sarvice based on the
forward-lanking incremental cast of equipmont and tabae witheut waking inle sccowas the
histerical, o embedded, cusl. The pricing mefhad i hesed o 8 hypothetical netwark using
the most efficient technology ovaitable. Ses 47 CER. § 51500, 51505 (T0OOy:
Imphmzntation of the Loctl Gompetition Provisions in the Telecomns, Act of 1996, First
Report ed Order, 11 FECCR 15499, 4 Comm. Reg. (P & F) § (1996) fhuacinafler Firs
Report and Ordwr], vasated fy bowa Lails, Bd v, FOC, £20 b.3d 753 (#th Cie 1097),
remanded B Towe Unite Bed v, FCC, 19 T 744 (i (i 2000), cert. granted, Con.
Cuims.. Lk, . fows Utils. Bk, 531 US. 1124 (2001}

51. Firsf Report and Oraler, supra aole 50, pards, $53-607, el in port amd vocated in
port sub nem. Comyprilive Telecomms. Asv'n v. TCE, 11T £.3d 1063 (Rih Cir. 1997) umd
Juws Liils. Bd, v. FCC, 130 R4 753 (3th Cir. 19497}, e in part, rev'dd in part ATET
Cosp. v, lowa (ldds. Ba., 525 1.8, 366 {1990), affd dn pars and voeared in part on vemud,
towa Utilts. Bd. v. PCC, 219 R.3d 734 (4ih O 2000). cort grunted yub nove Verizon
Comms. Carp, v. FOC, 531 LS. 5124 001y, Imploentation of The Local Competition
Provisians in the Telecomus. Actaf £996, Order ot Recoasideration, 11 FCOR LS
Comot. Reg. (P & Fy 1657 (1396); fmplemontation of the Local Competition Provisions in
the Telecomms. Act of 1998, Sevnmd Orider on Recosmiderwion, 1 F.CCR. 1974, 5
Cowm. Reg, (P & ¥j 420 (1996); Uopl of fle Locyl Competitiun Provivions i
the Telezormms. Acl of 1996, Third Order oo Meconsideration and Further Notice of
Froposed Rule Making, 12 EOCR. 12460, § Comm. Reg (P & F) 1206 ( 1997}

52 Sew. ez, Vel for Petitionor, Verizon Lonns, Inc. v, FOC, 2001 WL 383672
(L5 Sup. Cr 2K} (Mo D-511); Reply Brief fir Petilionses, Virivzon Commg, Ine. v.
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Somte indusiry pundits, particularly those sympathetic to ILEC
positions, believe that TELRIC pricing will be plased out and that
eveniually element prices will be based more on histodcal or opportunity
costs than on furwnrd-lovking costs. There is little evidence from either the
£CC ur state repulatory commissions that TELRIC will be abandoned, ac
that historical costs, prop ‘, ensumed, d TELRIC. Neveriheless, the
risk of dramuatic changes in element rates (perhaps due to changes in
pricing standard) connot bhe trivialized™ Today. clement mtes are
determived by regulatory Bat, and regulators can be fickle. Element-rate
sabotage is & constant, though perhaps weak, threat,

Moreover, as Table | illustrales, those CLECs with a heavy -

dependence on ILEC facilities are required to sink uther significant entry
costs as well. For example, the sunk costs of aysiems and customer
ncquisition are mwot swall. Nevertheless, the sunk costs of an element-
dependent entry strategy are much less than those of a netwark-based ety
stralegy. Netwoek facilifies can be a severe drain on an entrant’s resources
and they substantially raise the risk of entry. Further, the speed with which
customiers can be scquired may not allow the entrant to exhaust the
inherent scale economies in telecommunications plant.

Despite these dsks of investdny in telecomanunications planty, some
EDEs have duplicated major components of the ILECs' nefwork fo provide
services. Por example, switch-based CLECs typivatly scquire loop faciliries
{from the ILEC, bt gross-consiect those loops to their switch and collocated
equipinent. DSL providers, similualy, cross-cornect loop plant oves 1o their
sollocation. Whike this hybrid element-facilities approach rednces reliance
on the ILEC, substantind sunk costs are nonetheless required, Further, piven
the highly maaual loop cwover process, the degrees of freedom For
sabotage are expanded

FOC, 2001 Wi 893893 (LAS. S, OL 2000) (No, 00-310% Responden’s Brief, KO +.
Towa Ulils. Ba, 2001 WL 705629 (U8, Sup. (1. 2001 (No. 00-511, 90-335, 00-587, b
590, 0-602): Reguudat's Bricl. WorldCom, e, v. Vosizon Cunnins.. Tne., 2001 WL
BE1NTZ (LS. Sup. €. 2001) (No. 0D-535, D-587, (10-590); Petivionas's Brief, Verizon
Comems., Inc. v. FCC, 2001 WL FOS5E (LS. Sup. v 2001) (Mo, 00-511). Conmenrg of
Verizon Comnrns, [oc. Before the Nat'h Talecomms. and infa, Admm chum‘ Jor
LContraenis on Du-.phqmmr of Broxudbened Networls and A

Dockm Mo, 0!1[0%“:3—[2?3-0[ (_Dcl:. 19, 2000, swiluble at bnpf’)‘www otia docgm!

Aroadbrad’ Aeerizoa‘verizon .

53. First Report and Orider, swpra naie 50, pars, $53-607 (noting that ehe FOC'

decision i adopt the TELRIC pricing methodulogy is on cerdongri wilh the Supreme Count |

and oml argwnents wero held va October 10. 2001). CF Jows Ufs Bl 120 F.3d 753
{upholding the FCC's genaric amhority Lo develop a pricing nelbodolugy under the {996
Act).
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The “smni-build” approach, where facilities are deployed i a highly
consrolled and meticulons fashion, has met with fimited success, as bave
vidually all CLEC euiry sirategies. Neverlheless, the heavy butden of
facilities depluyment ond the slow, su'tlumls customer acquisition process
have sent many CLECS to the grave™ Further, while the light use of ILEC
Jucilities reduces refiance on the reluctant supplier, the ability of the ILECs
1o disrupt CLECx® husinexs plons is not removed. Indeed, in some cases,
these CLECs deploying their own plant to complement the ILECs®
elements require even snore LLEC intervention fo provide service (e.g., the
marual hot-cut process) than the more pare EDBs,

These hybrid entrmus—ibose using both MEC elements and their
wwn facilities—represent the bulk of CLEC bakruptcies aver the pust year
or so. This group consisls primarily of those providers adopting the “build
it and they will come” business plan. Not afl of the hybrids will fail,
hawever. On the other hand, other CLECx, with hundreds of millions in
“debht and slow revenue growth, probably never had & chance’ DSL
movider Northpoint, for example, curried about $500 million in debt; 524
miltion in quarterly revenucs, grawing at 186 quarterly; and just over $100
milkion in quarterly costs, grawing gt 20% quanedy. This facludes cast of
goods sold and sales, general and administrative costs. As such, Northpoint
snd simftarty situated CLECs were doomed from the outset.

While hope remains tor a few of the hybrid eatrants, the impact of the
hybrid enteant on competition unfostunately will be dr minimis. For
exumple, switch-based CLECs fuce s severe constraint on Migrating
customers to their networks the highty manual hot-cut process. Fvery
customer a switch-bused CLEC ucquires must be hot-cut over to the
CLEC’s collacation equipment.

Consider the effiect of hot-cuts on competition in New Yok, Tn New
York. about 7,000 hat-cets are performed each month® Assuming a 4%
monthly churp rate, the number of access lines that CLECs can service at

$4. A recent Now Yok Tives preicls ffustmies this Eaer, nonng that dining 2607 the
umber of CLICY has declined from more than 200 10 ehout 75, See live Tabmincioglu, 4
Phane: Upstart, Still Annepingg the Glongs, NOY . Tinaizs, Nov. 4, 2001, § 2,4 6.

55, Sew, e, Geapory Zuckermun & Debaeh Solamon, Telecom Debt Debocte Conkid
Lead 1o Lassex of Historic Proportions, WAzl ST. 3. May 11, 2001, at AL

56, This estimarc is based oo dara from Decomber 3000, when Verizon pcﬂmmn:l
6878 hot-cuts, 1.efter 1o Hanomable Janet H. Deixder, Sowetury. New York Fublic Service
Cranmission, [hee Bmpire Side Plaa, Alhany, New York 12223 feoen Willizan [, Smith,
Senivr Reyulotory Counsel, Vekzon, Mew York, lic. 1095 Ave. of the Aimeccas. Room
3733, New York, NY 10036, Re: Cases 97.0-02T tand 99-C-0949 (Jan. 25, 2001) (on file
with Joumal). While the 6,000 bot-ems is an aversged kevel of demand, hot-cuts do have z
physical capacity constraint that i fur Jess than Ut for LiNE-P, because UNE-P migraion,
innast cases, does 10k Rogudie THaTued interventiim,
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existing hot-cul rates s Mew Yeork in three years i about 133.000 lines,
including the effcet of churn, According to FCC ARMIS data, there are
about 12 million access Mnes in New York, and this figure has been
growing ut about $:25% per month during the past five yeas.” After thoee
years of bot-cuts, roughly 1% of the total New York market could be
served by switch-based CLECs.™ Bven with no churn, the [ercent of
cusiomers that switeh-based CLECs could service is only 1.85%.”

As a point of reference, in December 2000, about 300,000 UNE-I and
UNE-P equivalent lincs were provisioned to CLECS.™ o othor words,
UNE-# can produce a bevel of competition in a single month that switch-
based CLECs cannol exceed even alter three years {even with zéro chum).
In fact, UNE-F can provide service fo nearky 1o times 25 many customers
in six monihs than could switch-based CLECS afier ten years of hot-cuts,
assuming curent hot-cut levels,” As discussed supra, ihe fapid migration
of cestomers to EDEs is impottant for the future of nefwork-based
competition.

B. Nerwork-Basced Entrants: The "Builders”

While we divide entrants into EDEs aud network-based entramts
(“NREs™), it is generally the casc that all CLECs use the incumbent’s
network to some degree, NBE mensus camiers hat rely more heavily on
their own facilities, nsing the dominant incumbent's network only in
special circumstances. CLECs in this group at the time of this writing
include Time Wamer Telecom, XC Communications, RCN. and bankmpt
firms such as Teligent and Winstar.” NDEs generully target medium-lacge

57, ARMLS Fosm 43-08 (nialtiple years), ar hitp=we. for. goviccbiarmis.

58 M. The estimatzd CLEC shuce 35 compuied a5 (he net suna of th hol-cut aveess lines
growitig an 7.000 t-culs per mowth, bt desdining st 454 per imonth on The cumtdative dock
of CLEC Jines, divided by the Forecast aceess lines of Verigon (wrowing at 0.25% per
minth).

59, I Thee hot=cut cusiemser bass is assumed t grow 7,000 nes per mornth, wilk: no
customer chwn G the exising ock.

60, 1etter w Wonnrable fanat WL Deixles, supea nols 56, GANL-P mvigradon levely ae
haszd un Verizom nd CLYC cusiomer sctivalions during (lee. 2006, Both Verizon und
CLRC activations wrs includad because they ars functiorally equivalent and, dieszfore, e a
betier pneasie of account-actjvation eapacxy.

1. The estimaied CLEC share wn UNE-P in computed a3 ihe net sum of migrated
CNE-F access lines growing at 300,000 migcavions per mouth, but declining at 4% per
moarth on the cemulative snck of CLEC GE-P lines. divided by the Foreeast secess lines
of Verizon (growing al W25% pa awoth). See fooluole 59 for compulations of hof-cut
tines.

82 Of Richand Waters. Crunch Time for the US Telecois Indmstry, Fix, TIMES. Ape.,
30, 2001, 5% 26, Reither Timg Wamer nor X0 Commanications. serves the mass markey of
amalng rehephime gavice.
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and Yarge busk , and possibly residential nudtiple-dwelling units in
metropolitan markats.

‘The sunk costs and ceonomics of seale cndemide in the Jocal exchange
market are discussed supra. Sunk costs raise the sk of entry, nud the
coonamies of scale associated with fixed/sunk costs require large miarkes
shares ta attain profitability. The CLEC industry today is well aware of the
difficulty of achieving scale econamizs and doing so relatively quickly.

The capitaf required of the NBE is substantinl. As shown in Table 1,
cntry costs for X0 Communications exceed $11 billion, Despite these large:
entry costs, aboul a third of which is in plant, the nddressable market of XO
Coratunications is relatively small. RCN Cominunications, with a network
constvuction that is limited to the most densely populated areas, has entey
costs of peatly 56 bitlion fur 2 totul addressable market of about 1.5 million
houscholds (totaling 1.3% of (LS. households). Access (o this kind of
capitai hy a large number of CLECS is unbikely,

Moreover, just as with the £DEs, the regulatory risks for NBHs are far
from trivial. Permits and other govemment approval costs, again, mostly
sunk in nature, average about 10% of toral project costs.” Given that these
costs are incurred prior to even receiving permission to canstnu, ap-front
investmients in lengily tegulatory efforts sabstantially iucrease risk. In
some cases, permission Is not granted af is toa costly, and these projects ace
conseguetly aborred.

While it seems thai network-besed entry would ecliminate the
prospects for ILEC shategic, puticompetitive behavior, even network-based
entronts run intu trouble with the incumbents. Ax one NBE observed,
“When you go (o the fncusnbets, the invemtory of conduil ahvays seems to
be shrinking, They want you w-ga out and dip up the street and run up your
own costs.”™ Thus, even those cnrants that e network-based in nearly
every respect must intersct with the ILEC.

Moreover, the omnipresent regulatory risk in felecommunications
even impacts the NBEs: “We're in 2 legal struggple right aow where jihe
incumbent is] trying to say that we don’t mect the definition of 2 CLEC
because we'te a ‘carriers' corrier.’ They domt want 1o unbundie
amihing.™ Accordingly, it uppears that even dividing up entrants as
clement-dependent or netwirked-hased is problematic, Fvery entrant musi
deal with the incumbent and is a potential victim of sabotage; it is just a
matter of degree.

63, Swuzney, swpra o 16, al 10,
6. S et
65 M
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TV. THE MODEL

The review of current entry strategies reveals two conumon theniey,
First, the domidont, verfically inegrated incumbent firm has powerfil
incentives to himder, i aot completely puf out of aclion, those CLECs
relying on ifs unbundied elemonts io provide service. When an ILEC sells
an unbundled Toop 18 & CLEC in the wholesale market, that loop will
atmwst cerainly be used to serve u cument customer of the ILEC in the
retail market. If service provision is mutuatly exclusive, then the TLEC wilt
1ose that custormer and the monthly maryin associated with that customer. If
the regulated price for el ts does not conp the ILEC Fully for its
cost and lost margin, then the ILEC is mwotivated to saborage te
twansaction. Secoud, entry ineo the local exchange macket by a large
number of providers likely wifl require accexs v unbundled elemenss
stppiied by either the ILEC or a CLEC,

Vhese basic ideas, mixed with the influence of scale econamies and
segulation, serve as the foundation for the economic model of incentives
presented in this Section. While the presemation of the model is greatly
simplified Far consnniption ty a broad audience, the model is technical by
its very pature. Numerical examnples are provided at the end of (he Section
for those wanting to avoid the more technical presentation.

A, Primary Asvumptions of the Model

All agalyses are based on a particular set of assumptions, and this
analysis is no exception, The assumptions chosen here simplify the analysis
while capluring the salient featwres of the tefecommunications merkets
under investigation. The assumptions used in the madel here includa the
following:

{u) There is  Jatge, integrated (wholesale and retail) incumbent (the
ILEC) that is legally obligated to sell unbondled network el {5 to retail
compeliiors al regulated prices;

(b) These incumbents may “subotage™ thiy process through nonprive
means;

fc) Scale (or density} economies exis! in netwoerk or wholesale
eperativos, and these ecopomies muy be substantial;

() While scale cconomies may cxist in rewil operations, these
economics ure smaller than those in wholesale operations; and

{c) Wholesate services and elements are required to provide retsil
services, on 8 “onc-for-one™ basis.

SHAK-MAC IO CUGHU2 1370 P
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The foltowing notation simplifies the modek:

M8, retail market share (% of toful matket sules) enjoyed by
finn j
= 1 dominant fitm
§ =¥ other integrated firms
Jmah, o .. stand-plone, nondominant retail firms:

S, wholesale market share (% of total market sofes)
enjoved by fiom &

k=1 domingnt finn
k= i other integroted firms
k = w stand-alone, nondomirant retail firms;

b typical retail margin {revenues less retail costs and other
scrvice costs an a per-costomer basis)

Q1) toral ecomomic costs of a nelwork of “sice” §,
representing sl costs of the physical network antd its
operations wirh C'> 0, C" S 41, and O} = &

4 tagulated price of a piece of the network (“elements™)
used to provide service 10 retail customers;

z pet-unit costs imposed an a competitor by ¥ dominant
provides of clements that do not result in 2 revenue to
tle provider, i.c. nefarious “sabotage™;

v unrcgulated price of a newwork element sold by an
integrated, nondominant finn, to a retail competitor of
the selfer;

r, unreputated price of a netwark clement sold by a fiom
having no other business to a fim oflering retail
services.

66, The nolalion C\3) indicales murginal ctsl, whore margical cost is the first
detivative of the vost function with respeut to the quaatity of lensent peaduced. The secand
derivative of the cost funclion it C'§8). Thse assumptions merely imply that producing
cloments is costly {C5) » 0). but that thers ace scule econotnics o this process (CUS1 240
and o fxed cosss (L = @), Feonenics of scals could be defined us declinming average cusl
{i.2,, fised cost ane pusitivg) with e changy in the conchsdinns of the paper.
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The following additinnal “empivical geserlizations™ axe used in what
follows: («} the incumbent, integruted firm does not wish fo'scll clements to
competitors at price £ and (b marging and prices are sach that retail
competition iz viahle if retail competitors are able to obtain elements at the
{ong-fun average costs of un eificient camgetitor. The first generalization
implies that the regulnted rate for the element Iz below the opportuity cost
of the element for the dominamt incumbent, whereus the second
gencratization cnsures that competition is viable and thus a reasonahle
expectatinn and policy goal.

B, The Cost of Selling Elements

The next siep in the analysis is to chamcterize the opportunity costs of
selling elements by iuteprated and imintegrated Ginns. Comsider en
integrated firm with nctwork market share § and retail market share 4.
The marginal opportuniry cost of mansfeming control of one eleinent (0 3
competitor, £, is then: :

t<CESy+ MS - ¥ 2)

where the fivst term, C(S). reproseuts the ordinery morginud cost of an
element given a network of size 5. The second term, MS - 7, illustrates the
potential impact of the sale on the retail postion of the seller’s operativns.
Given a retail markel share of MS, the (naive) probability that the sale of
the clement results in a fost retuil account is MS. fn other words, if the
seller hax 50% of the markel, then there is u 50% chance thai the
purchaser of the element is then using that element fo serve an existing
customer of the selfer, Siuce u typical account produces a margin of ¥, the
expected lost retall margin on the sale is M5 - 7, and the toral cost of the
element transfer is therefore C(S) + A5 - . the marginal cos? plas the lost
retail margin of the element.”

SHPRAK-Mal WD R L2304
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Two inportaut points arise heve. First, & seller with a larger vetwork
(i.c., § is Jarper) cnjoys & Jower maiginal eost; if 8, > 5, then C(S,) <
C1(S,). In other words, thers are econonties of scale. Second, a seller with a
furer retui) operation faces a higher opportunity cust, 4, siuee the sale of an
element to 4 competitar is more likely to result in 4 lost retail account. The
relationships between the oppertunity cost, C'(S) + M5 - . and the shares §
and MS are iltustrated in Figure 1.

Cllh + MSH! S +y

TS + MSy
C (1) - MSy ot}
0 S 1 @ MS
Pand A Panel B.

62, Thic NTicicol Compumomt Pricing Rule (X PR™) alls For a price agul 1o 0.
TELRIC pricing iz roughly cywivalent lo sverags cot pricing, or (XS,

6%, The Authors sssume, for simplicity, that the vetal margin 7 iv il alfected by e
el of gue eloment,

Figure 1. Opporaunity Cost and Marker Share

The relationship between wholesale matket shace and opportunity
costs is illnstrated in Panel A, For a given market share and vewil margin,
opportusity cosis are declining in wholesale market share, Phis relationship
also implies that margiugt cast, C8), is declining in wholesate market
shure (there arc cconomies of scale). Panel B illustiates the relationship
between vetail markel share and opportunity cosls. With marginal
production cost constant, the farger the market shase of the fizm, the larger
the appormuity cost. This relationship is based on the expecied relationship
between the forgone retail margin end the sshe of an clement, since
marginal production cosis are constant,

Becatise a wholesate-only fion has no retail macket share, the
opportunity cost of providing an element for a wholesale-only firm is just
C15). Given the existeace of scale economits, 8 price of C{%) i3 not
consistent with long-term {inancial success, Scale economies imply that
marpinal cost Lies below uverage cost, so that s price equal to nmarginal cost
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daes nat fully recover the totat cout of the firm. Long-run average cost,
C(SVS, is the minimum price consistent with viability of a wholesale-only
seller.”

. The Price of Elemenis

The aext step in the model is to analyze the conditions under which
element saies can be made. Figure 2 illustrates the opportunity cost fo the
dominant fism fom sclling bne of a few elements, and the regolated level
of remameration they obigin rom such sales (7.

iS4y}

—

334 1234

=

(58

i ME” i

Figuce 2. Nevenue, Opportimity Cost and Market Share

The mode} assumes on Figure 2 that 7 is sufficiently high: F 2 (X(3)),
where F exceeds the long-run incremental cost of the dominant frm. This is
not the same as assuming F is remumembve, however, since .scale
ceosumies are present. The analyses to follow do not depend on this
relationship. :

Fignre 7 iflosirates an important fact: the dominant incumbent is
willing to sclf an cloment at price of £ only if MS, < MS* where ¢ <2 At
all higher market shates, the opportunity cost / exceeds # and the incumbent
is unwilling to sell cle This enwillingness to sell ¢f is driven
by the lost retail margin of the dominant incumbent MY - . The conclusion
is strengthened if y falls as element sales ant made because the seller is
marginulizing; te efements reduce the margin on all units sold in the rewail
operation of the seller.™ Thu, if element sales increase price competition in
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the retail warkei, then the ncumbent’s incentive to sell elememts ju the
wholcsale market is diminished. For simplicity, this model considers the
sale of a singte element with presumably negligible effects on retail
margins. Nevertheless, the inpact of price competition on the incumbent’s
incentives is noteworthy.

D. Sabotage

“Sabatage.” as used in this Articte, has a very specific definition, rhat
is, the ability of a Jominant {irm 10 rise the cost of a rival's key input of
praduction by nonprice behavior. While sabotage can ocear in a varicty of
courexts, the inherem tension created by the wholesale supplier versus
retail eompetitor conflict, especially when the wholesale price is regulated,
provides fentile grovud for abuse. Tha is to say, the dominant, itegrated
firm is regulated and is legatly required 1o scll clements at price . Here,
however, txperience highlights the substantial golf between the
requiremenia of the 1996 Act and veality, Suppose that the regulated,
dominant fimn can impose noaprice costs of 2, where z 2 (), per element on
buyers, although they will carn ne revenue by this action; that is, z is a cost
tu buyers but nol a revenue to the selier.” Ciiven this possibility, at what
fevel, if any, would the dominant finn choose to selt/

I is clear {hat, whea M8, < MS,* tbe dominanl ncumbent does not
waiit to seil elenients. Thus, in this situation, 1 will be set at ils maximwm
feasible value to impede the sale of elements, Because the sale of a single
elemewr is undesirable, the sale of more than one element is slsa
undasirable because a larger quantity of elements sold is more likely to
reduce or merely not inceease the retail _.aa.,mm__.ﬁ. Cost-based prices do ni,
and should nut, incorporete such margins. Thus, cost-based prices ate set
bhelow the oppartunity cost of the incwmbent, Consequenly, to the evient
that the incurbent dominant firm is able 1o impose costs on rivals, fix

n - k2l
incentives rire to do so.

65, Mot thar CUSYFS is the functiomst cquivalont nf TELRIC

70, Lowes vemil niargins redoce opportunity costs and s encourage elament sules.
Vowever, the sofler will nol purpugelulty reduce s Teteil margin throagh the sle of
elements Lo redues s appoitanity cosbs; Hhe reducerd macgin affects ofl cudomers,

71 Beard e al., supra vote il ar 105,

72 The mudel shims ibat- the dunsina ircomberd il nol sl ane derent. This
spewification of the madd is for couvenience, bt the samz tesult holds for larger quantitics
of clements sold,

73. A similer situstion can be observed in the macket far multichannet-daiivered video
progromming. There, both the upsmesm (pr ing} and dowmsin {distribution)
mockets wre also chamsterized by high sunk costy and the nocessity of achieving stale
eepnamics. Foc this nesson, many cable mutiple sysiom operatoes MSO5™) sought o
imitigute thelt risks by verticelly imegrating with popular cable networks. As acoess to these
popular catie petworks was key 1o the ability of 2 competiior—such as satellite providers or
cable overbuilders---fo succeed in the mirket. these verticatly jutegraled cabke MS50s had a
shrng incentive lo engege in smategic anticomperifive vanduct agamad their Tivals and
ultinately did, In order do stip such anticompelilive gooduct, Comgress was [moed 10
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E. Sules by a Fertically Integrated Nondominant CLEC Provider

What of clement sales by 4 nondominant vertivally integrared CLEC
provider? The above analysis can be extended beyond the dominant
incumbent to any integrated seller, including CLECs. An integrated seller
is wilting 1o sell an element ot any price  only if its market share ig less
than s critical vatue determined by CY(S). 77, and MS, For example, an
integrated but nondorinant setter would seil an element at price 7 only if r
> C18) + s, - 7. Of course, much a price may not be remuncrative with
substantial scale economics at S, but this relationship serves as a Jower
boundary. Note that the value of C(5) may be quite high when 5, ks small,
as are many CLECs, due to scale economics in network elements.

Competition, to thie extent that it exists umony selfers of elements,
may impose a maximum price that any given integrated seller can charge
for an element. 1F o, call that prive r_. Given S, ¥, und MS, we may well
have MS, > MS* for r,__, implying no sates of ¢l (s by farger integrated,
unregulated firms because the large retail market share increases the
opportunity costs of such sales. This “no sales of clements” strateyy is
more likely when retail operations of the firm (A3) are larger, the roail
margin (y) is larger, and the wholesale operations of the firm (5) are
smaller. [mportantly, the nondominant supplic’s wholesale rates arc
unregulated, zo ihere is no incantive for sirategic nonprice rnlicompetitive
behavior. The noudominant whelesale firm responds to its incentives by
adjasting price. ’

Cleariy then, the presence of scale ecupomivs slso affevts the
beliavior of vertically integrated CLECS as well, but in what way? The
model indicates that while a ventically integrated CLEC may not apt for a°
separnle wholesale business swrategy in addition to is setail operations, the
CLEC wilt not go out of its way to frastrarc entry as the [LEC would, Tha
is, sabosage is the reswult of regulated prices for elements ihat are below the
apportunity cost, but not necessarily the average cost. of the incumbent,
Yei, because the price Ior elements is not prescribed for oregutated sellers
(CLECs), these firms have no incentive to sabotage transactions. However,
as also noted above, the higher the appomunily cost of the unregulated firm,
the higher is r—the price at which the imregniated firm will sell elements.

pramulgate the Propram Actess rulzs in the 1992 Cable Act to requiee vertisully integrated
MSOe who deliver progmmming over satellitz 10 ok why theit fusivy
listrbulion progy ing conl wore in iha public inlcrest. 47 LS. § 545 (Supp. V
1990), For 2 full cxegesis of the Progrom Access paradigm. see Janes W, Olson &
Lawence ). Spiwak, Can Shori-Terat Limilx on Siratagic' Vertival Resirolnty Iniprove Lomg-
T e dachastep Market Pesfirmaner?. 13 CARDOZO ARTS & EBT. L.J. 283 {1903}, see
also Gonrppe 5. Ford & Jom 1. Jackson, Hordsmtal Concenmration and Yestical hereyranion
1 the Cably Yelodsion Industry, 12 REV, Op 1xD15. Oe, 501, 504-06 (1997).
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The element price #, is decreasing in §, and increasing in M5, and 7.
decordingly, a fudly integrated nondomingnt CLEC provider with o
sigaificant markst share in the retail morket will not affirmatively seek 1o
thwart emsry, Instead, this CLEC will simpdly offer elements v the wholesale
marker gt “high™ prices. As u resuli, while an EDE may he ahle fo
purchuse sonie elements from a CLEC for short-term purposes, purchosing
elements from the HLEC is always fraught with peil,

F. Summary of Model with a Numerical Example

Although of a fairly technical natire, the modal described here mercly
formalizes a faitky simple and common-sense notion; whenever an
integrated firm sells 2 network clement, o network services, to 2 rctail
competitor, there is a chance that sale will cause the integraled finn to lose
a customer ko the buyer. Tn a sense, such sales fo retail competitors nvolve
the dsk of also “selling” a valued customer, and the integrated firm wikt
recognize this fact in irs actions toward those secking wholzsafe services.
Furthet, the risk of such a loss to the seller is related ditecily fo the seller’s
market share in the relevant market, For example, a fim with a ncar-
monapuly in the retsil market will almost surely lose s customer if it
supplies a reiail competifor with the ability to offer further retail services.
There is, after abl, ahnost nowhere else from which such a customer eould
come.

The reluclance of integrated selfers (o sefl elements or wholesale
services can be measured by the prices they would ioduce to volontarily
sell such elements to compelitors. Fugther, in order for elements o be sold
by an integrated firm, the price charged must also be below the patentiat
camnings of the buyer, so that the sale is economically sound for the retsil
firm. ‘Mhe anelysis prescited here allows this requirement to be analyzed
md undersived using simple numerical examples,

To make it conerete, suppose thal i some given markat the economic
o5t of the necessary element—CY(S) in the model—is $15 per month for a
fim with a S0% market share i the wholesale market. Snppose fiather
that, given the additional costs arising {rom refailing, an efficient retail
service supplier could expect to eutn 4 margin of £25 per month---f in the
model—nol counting the costs of the wholesale element. This implies that,
given an cloment of cost $13, a customer in hand is worth 510 ($25-515).
Then, the prices in the secend column of Tabte 2, r_, in the maodel, would
be sequired by the integrated seller in order to induce them fo sell the
element, with these figures related to the integrited firm’s market share in
the relevad market.
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Tahle 1, Minlmum Element Prices
‘Retail Musket Share Mmimarm Element Price

{A15) [ ]

iz 15.00
25% 17.50
0% 2000
5% 22.50
108Fn 25,04

Although a very simple example, these calculations show thal the
willinpness of an integmted sefler 1o provide 1 wholesale service to o retail
compelitor is direcily and positively related o the retail market share of the
integrated firm, Since a potential competitive retailer that migh seek to buy
clements is likely to be pperating on lower margins than the existing
dominant firm, clement prices of the sort illustrated here can be expeeted to
substantially reduce the sales of eclememts and fhe emergence of
campetifion al the vetail stage.

G. Market Examples

Recause there are 1o inlegealed, nondaminant CLEC suppliers of
local exchange elements, comparable exnmples must by found elsewhere.
As an analogy, consider the wholesale market for fong-distance services,
where the “element” in this context is access 1o a nationwide long-distance
network. Iy the long-distance market, the rewil muarket share varishle M5 is
property characterized as the undertying carier’s national market share; the
long-distance murket is nutionsl in scupe. Any customer of an integrated
interexehange earrier is potential prey for a retail carrier using the facilitics
of the isegrated firm, Assuming ¥ is equal across fioms and scale
economies are exhausted for all national long-distance networks, (he
expectation is that the price churged by interexchange carviers with Jarge
retnil inarkel shares would be higher than those without such shares.

Table 3 provides an analysis of cuslomer percoptions of a
representative sampling of wholesale carrier price poins and the respective
carriers’ metail maket share. The model suggests that AT&T, the langest
setait pravider of long-distance service, would have the highest prices for
wholesale capacily. Table 3 indi thai rs and potential
customers of ATET wholesale capacity view its prices as relatively high,
resulliag in the lowest mting for pricing (4.26). Further, those carriers with
the smallest setail market shares are given the highest rating for pricing
(7.00), While the duta presented in Tuble 3 are not pedfectly comparable to
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the analysis abave (the market shinre data me ot perfecily analogous mnd
other factors inflaence price), the peneral relationship is compatible with
expectalions. Furthermots, while AT&T has the largest network and lavgest
wetail nrarket share, MCI-WorldCom is the bargest wholesule camier. It
appears that AT&T's retail market shure coutinues to influence the
company's behavior in the long-distance wholesole market.

Table 3. Pricing Satisfaction and Market Share of Taterexchange
Carriers™

Pricing  Market indus
Satichacdua Shve )
Carvier Jmdez® Piot of Dista Points
N with Teend Lina

Rronidwing 419 0%
Ma 542 0.225
WorldCnut
Queeat 398 0030 ' ) u._—s ' 200 o..ucn '
Speied 548 0,008
Tekeplobe 5.4 1) 602
Willimms 363 o004
Mise Sl 100 KA
Mean o

* Highet values indicats lower prices.

In stark contrest t the hiphly eompetifive market for wholesule
capacity in lmg-distance services, the whalosale market for the 115,
wireless industry is immature, The opportunity cost model sheds soine lighy
on this fact. fhistosically, the margins (3) for wircless scrvico have been
yuite high. Parber, the wireless curriers huve wnly recendy besun to
exhaust scale econpmies, suggesting C1S) was large historically. Today,
market shoes have somewhat swbilized, sllowing windess carriers 1o
hetter assess their opportunity costs. With wireless margins lower, marker
shates stable and disparate, snd scale economies neur exhuustion for some
carricrs, {he model presented above suggests that a wholesale naket in

M. Judy Reed Simith & Teher Boozayen, Resellers Rute Wholesale Corriers, Puoxe:.
March, 2000; Trends in Telephne Servics, Fedetal Cosanaoications Commigsion, Augusl
2001 (Dota for year 20003), of Tible 10,1,
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\wireless telecommunications may emerge.

Netwilhstanding the sitagtion in the United States, the fonunation of
such a wholesale wivcless market Is nonetheless well under way in the zest
of the world, These self-described mobile virmuel netwok operaters
(“MVNOs™ such as Virgin Mobile, Sense Commmunications, and the
Financial Times Group (firms that are essentially “marketing machines™)™
are alt making significant headway in manerous marketa in Furape, Asia
und Australia.” Not surprisingly, recent trade press reports reveal that
several LLS, wircless carriers are wanning up to the idea of affering their
capacity as wholcsale suppliors as well,”

W, Sve, g, Renters, Branwum s Use Might Aidine qe Moblle Weapon, ToTAL
Taronm, Supt, 3, 005, ewailale o hiipsiwwtotohele.coméview uplurtichat=
AVIHTE Pub-TT& categoryid— B28&dow—Rransontouse~Viegn.

76 See. ¢ g, Telecom NES AAPT Looke for Anstruffe MVNO Deals, ToraL TELECUM,
Sept. 17, 2001, mraifable at bip:ivwsrdobidude. comidew asptaricle D4 38608 Pib=TTA
categoryid-E28& kw-Telecom¥NZ; Virgin Plans USEIStns Asiva Spomd. Secy 1K Partmer
Sopa, Torar Teleoom, June 12, 2001, awilable ar birpzitwww totudtcle, comvlew.isp?
articlelD 409008 Pob TT&careposyid 328&kw Virgint (poting. nceording to Ress
Comack, Clief Eacoidive of Virgn Mohile (Asia), thar the U K.obased Virgin Gioup
“plans 10 perd USSS3IE miflion on expanding its mobile virlual network opevations in 11
Asian regioms over the nexl thres to five years™); Roy Le Maistre, Operaiors; MVNOr - Mot
ANl Firging, Roam, hue 1, 2001, avodaile at bp:iweatotbiele.comioam/ vicw.asp?
articlelD~406028 Pub=RM& categoryid= 705 &kw~Visging George Maliny, COR Buorts the
Poyier of Simalfer 3FNChy, TOTAL TELECOM, May 20, 20013, avaifabile af hop:iwww,
totaltele cunvview npTarticle D=40 1 04 & Pub=CWI& cabegoryid=T054% w=COR; Annie
Tusher, Mabife Virnal Network Operators: Taking Reod. New Cavmirk, Apr. 1, 2001,
avuifuble  ar  bupivww.lotolicls It ierivh iptacticlelD+-394 558 Pub-NC&
ealogurvidoTUS&kewRool; Anne Young, £T and the Carphone Worchoure Form SMYNC
Denf with Cellnef, ToTAL TELECOM, Muar. 5, 2001, wilahle ar ltip: www.tutabicle.
comeviow asplarlivleH 33 758 20 b= T T & categoryid=6258& kw={arpl Joanne Yaafle,
Aobile Virtual Network Uperators - Marking Ot Their Territory, Crntus. WEek In'c,
Mar. §, 2001, avuifable ut hrpsirwww iotaitele.convview.asptarticlelD37530& Pub-CWi
Srategoyld 705&kw Mobiler VimoltKetwnd:  Aone Yoong, MPNOs: A4 Morket
Bstenthd or g Upceraror's Mete Koire?, TuTat TELRCOM, Feb, 22 2001, wnvdlahic ot
hup:Afwww.intabtele cormiview asplartivlel =37255& Vub=1 T categoryit-AZ 38k w=Helc+
Buine: Geronl " Dwycr, Norwegian MVNO Seex Sense in Nordic Expansion, Tora
Turecen, Feb. 6, 2001, availahle ar higweew totaltcle.com/view. aspTarticlelD-36637
& PobrTT&rutegueyid-625 &k wNorwegian | MYNO: Emma MoClune, JG thimers Awash
with Virual Poymer Offirs, Cosagn. Wees Inn°s, Jan, 13, 2008, ovaifable ab bip:iwew.
tatibele comiview.asp?orticlalD=356838 Pub=CWiRctegoryid= M5 & kw3 Grawners,

1. See, e.g., Bruce Chrivtian, Wumted: Chaunels for Wireless, ProNe+, Mar, 2001, ot
http /e phonepluysaag comvurticles/Likcover blal; Firgtn Teums Up With Sprinr for
L5, Scrvices, Reuvens, Ocb §, 2001: Spring, Firgin Fovm Wirdless Joint Venlure Ainmed ot
135. to 30-Year Olds, Bus. )., Oct. 5, 200k, s btip:ffeww kansascity.bizjonmals.com?
Tansascityistories 200151040 1doily46. ml; Thor Olavarad, Sprins. Firgin Create Firefess
Joint Vimfure, WikELESS NEws, Oct 5, 2001, ar Wpsfwwnvinamcticws.com/winsless!
artie]0,,10602_895121,00. Il
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V. IMPLICATIONS OF THE MODEL ARD THE CASE FOR AN ADCO

A, Emerging Trends

‘The analysis abave indicates (hat the opporuanity cost ol sclling
elenents rises as wholesale market share declines and retsil market share
increases (holding the vewil margin constant), suggesting the Tollowing
pussible conclusions. First, there is reason to believe thatl no fnceygrated firm
with large retuil presence will emerge as an efficient, cost-based supplier
of network elements o retail compefitors. Moreover, the vegyluied,
dominant firm, und any larger integrated firm, may well he reluctant 1o
ereate ls ewn competition through element sules. For both dominant and
noadominant providers, there is a clash between seate economies on the
une hand und retail market share on the vther. Size does matter, so ta speak,
tut in conflicting ways. For an integrated provider affering no elements to
the wholesube market, wholesale (S} and retail markes shure (MS) are highly
correlated, The opportunity cost of selling elements declines as wholesale
tnarket share increases; the opportunity cost of seiling elements ingreases
a4 retail macket share increnses. Thus, it is quite possible thet the lowest
cost providers--those exhausting economies of seale--do nor participate in
the wholesale market, particulorly at better prices, because of o high retuil
arket share,

Second, the presence of scale economies suggests that small
whalesale firms, or refuiler self-supply, may likewise be nonecomomic.
Realizing economies of seale affects profitabillty; fhus. exhavsting scale
economies is desivable, Heowever, doing yo may be difficult if wholesale
market share ix vied directly fo retail merket share. An integrated firm may
he unable to acquire sufficient retail share to exhaust scale cconomics at the
wholesale Jevel. The retail market share of the tirm, however, may impede
the firm’s ability to increase wholesale sales ta achicve scale econoinies by
raising the opportimity cost of element sales. Thus, numerons forces
operate against the prospect of wholesale supply by integrated fimus,
whether domsinant or nondominant.

Similarly, a large reioil morket share indicates thut the incumbent
will have a significant incentive to sabutage and diseriminate against rivals
in the wholesale marker. Further, the scale coonomies in the local market
are more significant fhan in long-hau! nencorks and therefore it is unclear
whether individual EDEs will ever aequire sufficient market shere fo justify
the construction of network for their exchesive uxe, As such, for those firmis
thar rely heavily, if not exclusively, on the inctambent fo provide wholesule
clements at just and 1 blz rates, the ies do not bode well for
Iong-term viabilipe.
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What, then, is the alternative? The analysis presemed here illnstrates
potential market-based solutien to this dilemma: the entry of the
wholesale-onty finn or ADCo. Such a firm con offer retail entrauls the
immediate advantuges of larger scale, thus obtaining scale economies in
network operation, without the retail-market-share-driven disincentives to
wholesate supply. In addition, given the wholesale nature of the ADCo and
advances in technology, retail eatrants can use the ADCo's facilities (i,
cssenttatly a “dumb pipe™) to provide customers with custom-tailored
products and services that the incumbent network is simply wnwilling or
unable to provide {(c.g. managed TP scrvices). Accordingly, while the
number of facal access networks the murket cun sustuin may be fw, the
wholesale nature of the ADCo donetheless permits the number of providers
of advanced telecommunications produdts and services in the local market
1o be meny. .

Specifically, an ADCo can and is willing to offer elements with an
economic cost of C(8), and at a fully remunerative price of C(S,)S, tie.,
averyge cost). So long 28 such a finn is able to achieve sofficient scale
ecanomics, it may well be thar C(S VS, <7, where:

£y = MInJC(S, )+ M5, -7,C(8) + M5, - ¢

or, equivalently:
£, = mindr+ £,C(5))+ M5, -7}

1o other words, the sverage cost of the ADCo may he helow the
ouucake._.u. cost {or minimum element price) of its potential infegrated
rivals,

Table 2 above can he expanded to include the minimum price of the
ADCo, pssiniing that the ADCo pand the integrated provider have the same
cosl function, bul that ADCo, by definilion, has no relail market shace.
Thus, the minimum renunenstive element price for ADCa is equal to its
average cost (C{SVS) oc TRLRIC—$18.00 in this case.” As shown in Table
4, ADCu’s price is below the lntegrared firm's price in sonr cases, As the
retail market share of the imegrated firm rises, the ADCo prics is below the
integrated firm’s price. The difference in prices Is the result of the retail

76 17 i, them resaill firtnx will poy U Betgmated proviibors their oprtundy cos,
79. The ADCD cannot sebi clemmits al marginal cost, whereos the bicunibeo may do 5o
hecuse My robwork cosls o sunk, Tn eihor words, an ATC winld nol oner the markel

sl incur sunk costs, 1 iRs expestd price Hd med excerd mpngionl cosl
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market shate disincentive (A48 « 1) posscssed by the integrated finn.

Table 4. Minimum Element Prices

Inteprated Form®s Integrated Finm's ADCO Mimum
Raetail Mauket Share Minimum Elemenr Element Prico
{MB) Price [
[GY)]

[G2 15.00 18.00

25% £7.50 15.00

500 20,00 13.00

5% 22.50 18.060
L% 23.00 15,00

The condition under which the AlCo can prolitably service the
wholesale muarket does not require that the ADCo exbaust its scale
economies. Even if the ADCo is somewhat less efiiclent than larper
praviders, duc 10 a smaller size, the fack of the retail-driven disincentive
may sllow the ADCo o profitably supply a whalesale market. Thus, the
presence of more efficicnt, integrated firms is immaterial so Jong as the
retail-driven disiucentive 10 supply the wholesate macket is sufliciently
larpe,

B. Residual Public Interest Bengiits—The Impact of the ADCo on
the Incentives of the Deminant Incumbent

Perhaps the most important benefit of the ADCo would be its
polential effect on (he jucentives of the dominant incumtbent 16 exercise
market power {i.c., by raising priccs or restricting outplt) of to cngage in
efforts to deter new entry via strategic nonprice behnvior.

For example. it may just be possible that an ADCo, and its customers
serving (he relail market coutd grow large enough that the macke shares of
the inteprated firms, both whotesale and retuil, full safficiently to render
them valid competitors in the wholesate market™ Thus, like stuctural
sepuration of the domimwt provider that sims to climinate the retaif
disincentive in a mose direct way. the ADCo can after the incentives of the
dominant provider so that supplying the wholesate market ot competitive
priges is econamic,

More importantly, it may be the case that the presence of an ADCo
will have an cven morc profound effeet on long-teny industty structire.
That is to say, ever since the ATAT divesilure, there has been great

%0, This fesull is meither indicted aoc required by the madel.
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discnssion sbout the prospect of legally mandaling incumbents to separate
stmcturally their network operations into 2 separate LoopCo.™ Structural
divestiture, by separating retail and wholesale operations, eliminates the
retuil market share disincentive to supply the wholesale market, as well as
the incentive to sabotage. Repardless of the economic merits of such 4
stracrural separation, however, such a notion sppears fo he a polirical
nonstarter.”® Given the incumbent’s inherent incentive to black entry, as
discussed supra, it is nonctheless reasonable o inquire whether there could
be some mechanism o circumstance where an inevmbent would find it
maore cfficicat to disaggregate voluntarily its local access.

The presence of an ADCo nmy just be 1he catalyst needed to provide
an incumbent with the incentive to disagyregate its network facilities from
its marketing operations voluntarily. I the ADCo reveals any diseconomies
of vertical integration (v the extent they exist), then ventically inteyrated
finng may chonse to divese th ves wul ilv, b it wonid be
more eflicient (i.e., more profitable) for them to do so. This vatuivary
restracturing would be the consequence of an ADCa reveating the presence
of discconamics of scale, scope, or scquence between the retait and
wholesale compouents of the firm,” A full analysis of this posyibility is
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beyond the scope of this model and Article, however.
V¥I. COMCLUSION

The pumpose of this Arlicle is to shed some light on the path of future
evolution in the competitive telecommunications industry, ay well as to
explore its somewhat troubled past and present. While it is always desirble
to bresk new ground in research. this analysis will oot be particularly
groundbreaking to those most familiar with the telecomuunications
industry, Indecd, this analysis, in many respects, is a formaiization of ideas
shared among industry insiders for decades.” The ecomomics of the
wlecommunieations industry, particulady the swpply-side cconornics, has
not changed much over time. Fewness in supply is the rule, nof the
exception. Instead, fiber optivs und ether technological iunovations remain
key drivers of industry struciure, notwithstanding the inherent economies
of scale and sunk costs of telecommunications networks. As Professors
Carl Shapiro and [Ha} Varian succinetly state in their bouk fnformasion
Rudes; “Technalogy changes. Economic laws do nor ™ Accordingly, if

§1. See Moz, supre sote §d.

$1. For example, some argue that a LoopCn wuuld be counumically unsusiainable. See,
g, Joffrey A, Eivench et ol., Regulatary (hverbill: Peanyshaniu's Proposi! 1o Dreatup
Bell Athoweis, Progress and Froabrm Foundation, Pee. 16, 1999, af intpitwwwepffory/
papucreparihtm. The ecomsmics jndicaie the opposite conclusion, bowewer. Fird, e
LoopCo®s costs are sunk, and it hos atrady achicved the seale ¢conomies necessury 1o be
succcunful. As such, it will be established in a market capable of sustaining only a fow firms.

Second, avvuming ergueddo that there oce no rthct kacal acesss facHitics {ar oven a fim), il

is highly likety that regutators will still impose some sort of price regulztion on the LoopCo.
Asg wacly, # is usclear how a LoopCo wauld be jeally unvigble when jts oporatiunal
conlx are guirRnfeed by regulation. Fioally, # may tuen o that the LoopCo would exeeed
its regulatnry rate of rdum druugh the markes hocanse divestiture has remuvead itd ineentive
I discrimirane ad replsced it with s incontive 10 sell as much af its product (i.e., lical
#eesss) 10 an many pitential boyery as i could find. Indeed, it 8 LoopCo i really such an
inefficient business proposition, tea why did Sritish Tolecom reject ofbers of 3114 billin
and $25.7 bilikon cespectively for Tty Tocal sceess networks from fiems who realized the
henefit of breaking our the vadue of T s assois via & LoapUu? See Dan Roherts, 8T HebulTs
Sbuz CYfer foor Lincwe, Fiw Towts, July 30, 3000, § 1, at 19 {yuting potential peorchus an
beReving that “BT has ignored the poteidinl of its ocal lonp because any ADSL aervices
providad by dval aperators compete with its own retail division.™); Andrew Wacd, IFenlB
in $35.7hn Offor for BT Fixed-fine Necwork, £, Tows, Aug. 5, 2001

83. Ser Geuvge J, Stigler, The Economics of lnformation, 69 J. ok PoL. Boox, 1350z 3
(Fuse 1961) at 213-25: DaxicL F. Seusuek. REGULAION ang Maskits 11920 (1989)%
WaLAMSOR. supra nobe §.

A classic ssanple of how changing the uidetlying Mruchure of the market caiy force
forois lo “volunbuily” disegpregate con bt found da AT&T's spinoff of Lucem
Fechnologics (né Hell Lahs) ‘To wit, hack when ATET had a tond smanopuly aver
evrything shoet of the xpoken wonl, it was very effiie fiw AT&T s bring the terminal

equipniont suctor of the industey “uut of e markel znd ing the fim"-—4.c., nsufacturs iy
termirul squipment on B vestieally intoprated basis. [n the mid-Liphties, howeuer, us kog-
distancs compefition was in i infaney, & wore forward-lnoking FOC [realized] tha
copetitors shild hove more s one sonece of terminal switching equipmant {ixe.,
AT2T/Bell Lts). As such, theough stringent struchical reynltation Such as sandard intee-
faces and plogs, the FCC essentially carved-out the terminal equipment miarket to allow far
crmipeting supplicrc

Py the mid-1990°s, the market for tminal cquipoent was Bowrishing, Nol only
was ther Bell 1ohs’AT&T, but also other vendors snch as Cisco, Siamens aud Noctel and a
wide veriety of other niche technafogy players us well, As ibo resulr of thix eranpetitian for

. termingd cquipment, the equipment vendor side of AT&T finmd Ji whs fosing custoners.

becauss, as & vorpusale eality. i was probibikd from selling lo would-be rivaly, and die
network/marketing side of AT&T way fimited aldy Lo what Bell Laby came up with, Given
tivis chunyed marked structure, it was nony more effivient (4. niors profilabie) for ATET 0
dismpgregate volmtarily Bell Labs (now Lucent) from AT&T"s luphobe business fie.,
hring the transaction ont of the Finn and ixto the markzt). {n 50 daing. hoth firms ans better
oft, a5 Lucenr con aow se3l 1o 3 wide varisty of customers, and ATET now bas a choice of
competing termival squipment vendors who distinguish themselves on buth a price mdar
service quatity o peohnological basis. See NAFEL & SPAVAX, supra note 4, a4 35,

24. Indeed, the notion of an ADCo was figst fleshed out by feary B Dvall in 1993, and
has bean written about froquently sioce then, See Jary R Dhvall, Ewry by Elecnde Ulilides
Inta Regulated Tel ications Markess: Implications for Public Poiler, Paper
P i Befare the G icatians Industry C i ABA Section of Antitnest Law,
Collier, Shanmon, Rill & Scon. PLLC, Washington, D.C. (Feb, 6, 1998) af bip/wwer.
ascent.org'rescarch/phocnix-uy] 2pdf. For sourves discussing Duvall's notion, see, for
example, Lawrence ). Spiwak, Laifity Entry fiio Tefcconmeuications: Exaclly Hov Seriems
Are #e? (Phoemin Cir, Policy. Paer Na. 1, July 199R), availablie af fopfwww.phoemis.
center.orgipepp POMEHAnALpdl NAFTI. & Sriwas, supie nole 4, & 208-09.

85, AR SHAPIRO X flan R VaRIAN, INrorMamon Resrs 1-2 (1999) (anphasis
whled),
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network-based competition of a highly fragmented nature is desized, then
competition policy is fighting s fosing batile”

M the most genend of terms, this Adicle discusses importunt
economic characteristics of Joval exchange markets aud the fions that
participate therein. First, entry into the local exchange mnrket roquires
tarpe fixed and sunk costs, making entry nsky and necessitaling scale
economies. Consequently, ouly few local access nerworks can supply the
market. These few doval access metworks cannot be small, however,
because @ large market share is required to realize sufficient scale
cconomies to compets effectively with the ILECs and survive.

Secondly, acquiring sufficicnt market share to reatize scale economies
muay be difficalt for entrants that are not wholesale-only fians, Given the
substantial scale ceonomics in Jocal exchange notworks, it may ot be
possible for 4 single camier 1o acquire snificiens retail marker share i a
timely manner (o exhaast econoinies of scale. An integrated firm supplying
the wholesate market is confliced; the integrated finn’s retad] market share
raises the oppartunity cost of wholesale supply.

Accordingly, if cconomies of scale are sufficiently large, - then
reuching a scale of operation that allows the entrunt to compete with the
ILEC may be best achieved through a wholesale-only eniry sirategy—an
ADCo. The ADCo can consolidate the consumer demand held by vetail
CLECS, thereby reducing risk and costs, and expanding output quickly, The
disincentives to wholesale supply pussessed by the integrated firm,
furthermore, do not esist for the ADCo, and herefore the ADCo—mlike
the 1LEC--has no incentive to sabotage its customers. As a fesult, the
ADCa provides the answer 1o the central objective of the 1996 Act: that is,
ehile the number of local access networks the market can sustain may be
few, the wholesale vature of the ADCo ponethieless permits the number of
providers of advanced telecammanications products and services to be
mauty, whicl—afier all—is the raisont d'éire of market “restructuring.”

6. See, e.g, Review of Reg. Requirensenls for Tocumbent LEC Broadband Telazomin.
Sepvs., Noifce of Proposed Rete Miking, CC Docket No. 01-337 (Dec. 20, 2001), available
& hitps/Arannfoss. fec. gov/edocs , publiciattachmotchyFCC-01-360ALpdl. B! o Lawrcnce
. Spiwak, Outside Fiew: The Krpadband Sibbolark, UTRn PRRs (8T, Dee. 13, 2001,
availible ol [Hpswvew.upi. comiview.ciimPS1ory=11H 22001 ~052454-274%.
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-« an empirical question cannot be settled by non-empirical arguments.
George Stigler, The Organization vf Industry (1968), p. 115.

1. Iniroduction

Over the past decade or so, considerable attention has been direcied to the
promotion of competition in and the eventual deregulation of the public utilities
-- gas, electricity, and local telecommunications. As part of this effort, potential
competitors often are given access to elemenis of the incumbent monopolist’s
network or plant.t Such access is required when particular elements of the
incumbent network continue Lo possess natural monopoly characteristics such as
sizeable scale and scope economies.? Whether access fo these elements is based
on the theory of “essential facilities” of antitrust or “unbundled slements” of the
Telecommunications Act of 1996, the result is the same: entrants are allowed io
use the facilities of the incumbent as their own, and such access is priced at some
measure of “cost,” typically some variant of forward-locking economic cost.

! In some cases, such as local telecomimunicadons, the incumbent continues to provide
retail services so that the entrants are both competitars and customers (or “competitor customers®)
of the incumbent. In others, such as electricity, the incumbent often is prohibited from
participating in the market targeted for competition and deregulation {whether upstream or
downstream).

1 Sach supply-side characteristics are prevalent in the more geographically local elements
of the aforementioned utititles’ plant.

A principle difficulty faced by policy makers in this context is which
elements of the network are “essential facilities” or satisfy some other governing
standard. Economists and lawyers have described numerous problems with
both the over- and under-inclusion of elements within the (broad) category of
“essential” One frequent concern, particularly in the debate over local exchange
telecommunications competition, is that by giving entrants access to parts of the
network, those components of the network will never be duplicated and thus
subject to the competitive pressure required to deregulate. This substitution
effect, commenly couched in terms of a “make-or-buy” decision by the entrant,
often lies at the core of the arguments by those calling for a less inclusive policy
on what is or is not “essential.”

While the “make-or-buy” claim is no doubt superficially appealing, the
purpose of this paper is to evaluate this substitution effect in both a theoretically
and empirically rigorous way. Theoretically, the presence of a substitution effect
is undeniable. However, the theory reveals wo other effects, one working with
{the scale effect) and the other against {the entry effect) the substittion effect.
Which of the three effects dominates cannot be determined solely by theory.
Consequently, an empirical test of the theory is conducted, with the deployment
of switching equipment by competitive local exchange carriers (“CLECs”) as a
case study. This case study is particularly relevant to this issue, given that the
entrant’s access or lack thereof to the switching function of the local exchange
network is the subject of heated debate. The erpirical results indicate that for
this particular case, the substitution effect is not dominany; restricted access to
the “switching element” of the local exchange access, either through higher
prices are outright resirictions, will not encourage facilities deployment by
entranis.

The empirical findings of this paper provide important guidance for
competition policy in the local exchange telecommunications market. indeed, at
the heart of the current telecommunications policy debate lies a key unanswered
question: what public policy will best promote facilities-based entry into the
jocal exchange telecommunications marketplace? Al the center of the debate is
the question as to whether the requirement of the 1996 Telecommunications Act
that incumbent local felephone carriers (*TLECs"} provide access to their local
networks to new entrants (“CLECs,” or competitive local exchange carriers), or
the requirernent that such access be made available at “cost,” promoles or deters
facilities-based entry.3 The ILECs encourage policy makers to limit access to their

1 The Telecommunications Act requires that network access, or unbundled elements
{“LINEs"™) be price a1 “cost.” Cost was to be defined by the Federal C ications Cy ission,
and that agency adopted a total-element, long-run incremental cost (“TELRIC") cost standard.




network and, when access is provided, that it be priced high. Without access to
the incumbent’s network or with access only at high prices, the [LECs contend
that CLECs will be forced to deploy their own facilities and consequently will do
s0. In other words, the TLECs implicitly assume there exist a strong substitution
effect between access o the existing network and the construction of new
network. The CLECs, the Federal Conununications Commission (“FCC"), and
Congress disagree. While the debate over unbundled elements does not lack of
propaganda or verve. What is missing from the debate is any semblance of a
theoretical framework within which to analyze the issues and, perhaps more
disturbing, a dearth of empirical evidence.s We altempt to address these two
shortcomings in this paper.

This paper is organized as follows. In Section II, a two-stage, game-theoretic
model of switch deployment is presented. This theoretical analysis, though
simple, illusirales the difficulty in finding an unambiguous relationship between
network access prices and CLEC facilities deployment. In Section IH, the
empirical model is described and the resuits summartzed. Concluding comments
are provided in Section IV.

II. Conceptual Framework

In order to assess the impact of unbundled network element rates on swilch
deployment, we develop an economic model in the form of a two-stage game. In
Stage 1, firms choose whether or not to enter the market. Then, in Stage 2, firms
choose how much switching to self-supply. As is customary with two-stage
models, the model is solved backwards so that the first decision to evaluate is
how a firm selects its optimal investment in switching, 5%, given that it enters in
Stage 1. For simplicity, it is assumed that firms are symmetric ex anfe, but not ex
post, and that eniry does not affect the retail margin.

TELRIC i5 a forward-looking methodology, where costs are based on the most efficient, currently
deployed technology.

4 Two empirical studies address the impact of the FCC's resiriction on unbundled
swilching in the largest metropolitan statistical areas. See Z-Tel Policy Papers No. 3 (An Empirical
Exploration of the Unbundled Local Sw:id'lmg Restriction) and No. 4 {Does Unbundiing Reslly Discourage
Facilities-Based Entry? An E tric Examination of the Unbundled Switching Restriction), Both
papers are available for download at www.z-tel.com, in the investment information section
Neither of these papers addresses; however, the question of facilities-deployment and network
ACCESS prices.

The model takes the point of view of the CLEC and evaluates the CLEC's
decision whether or not to self-provide local switching. In other words, the
model assumes that this CLEC entrant decides on its switch investment prior to
knowing how many customers it will have (i.e,, prior o entry).> Thus, there is an
uncertainty component to the model, and this unceriainty relates to demand.
Upon entering the market, the CLEC provides service to end-users using
unbundled toops purchased from the ILEC along with either unbundled local
switching purchased from the ILEC or its own, self-supplied local swilching,

The variables of the model include:

= the number of firms that enter;
N{f)= expected number of customers a single firm acquires and serves
upon entry;
AN()= actal number of customers;
A= random wvariable, E(A) =1, A € [0,0o+} with probability density
function f{A) and cumulative density function F(A);
S = number of customers firm can sexrvice with ils own switches;

e¢S= cost of firm switches (a sunk cost), where ¢ is the price per
custormer served by self-supplied switching;

P = regulated price of an unbundled loop;
P.= regulated price of unbundled swikching;
¢ = other per customer retail costs;
R = revenue per end-user customer;
M. = wmargin with self-supplied switching (R - Pr—c);
M, = margin with unbundled switching (R - Pt - P, - r), where M, > M;.

Prior to entry, firms expect to acquire and serve N customers. However, the
customer base is only an expectation, with actual customers equaling AN (where
4 is a random variable). If AN < 5, actual demand is less than switching capacity,

3. This assumption is rationale, because network design and configuralion, staffing
requirements, financial and capital requir and operational experience vary congiderably

between CLECs that salf-provide local switching capacity.




the entrant uses its own switching exclusively. This level of demand occurs with
probability F(S/N).

In this case, the profit of the enirant is

R=AN M, —e-5, )

which is simply the margin on the acmal customer base minus switch
investment. Altermately, if AN > 5, the entrant uses both ils own swilching
capacity as well as purchasing unbundled switching from the JLEC. This Jevel of
demand occurs with probability {1 - F(5/N)}. In this case, the profit of the entrant
is

=5 My +(N-S)M, -5, @
Noje that there can be other sunk entry costs in addition to switching
investment, but the presence of such costs does not alter the analysis. For

expositional convenience, we ignore such costs.

Expected profit as a function of §, N, Py, and P, is

S/N - .
En= [M(\dA-N-M, + [M)ML-NM, +(1-F(S/N)-5-(M, - M,)-¢'5.
[3 S/N

@

To find the optimal level of switch investment, §*, the first order condition of
Equation (3) with respect to 5 is needed:

%:u-r(sm))-w,—M,)—e=o. @

The second order condition is

%’Z—“:—f(S/N)-(I/N)v{M,—M.)<0 &)

indicating that 5* is a maximum.

Useful comparative static results include

3 En
asoN

=—f(sm)-i§w., -M,)>0, _ 6)

indicating ihat the larger the number of expected customers, the mote the entrant
will self-supply switching.¢ Defining # af 5* as a*, we have

dEm* N T
= [ MOJAA-N-M, + [Af(A)A-NM, >0, )
an o S5fN
a§:'=N[(l-F(5 /NY-S/N - Tlf(l)dh]<0, )
& SIN
and,
FER* <o ©)

Equation (7} indicates that an increase in the customer base increases expected
profits. Equation (8) and Equation (3) imply that higher element rates, whether
loops or swilching, reduce expecied profits.

Turning to the question of switches deployed in the market, assume that all firms
pick the same $* ex ante, but ex post the demands differ randomly for firms.
Market demand is assumed to be constant and insensitive to the allocation of
demand among firms, Given R, Py, P,, ¢, and N, each firm selects §*. Equilibrium
profit for each firm, 7*, is assumed to be zero. This assumption allows us to solve
for N, the “minimum necessary market size.” The number of firms that enter, 1,

depends on this N (i.e, I = I(N)), where I <0 ~ the larger the market share

needed to break even, the fewer firms enter in equilibrium. The optimal level of
switch deployment for any given firm is 5% = 5P, P, N).

1f each firm deploys $* switching, then the total amount of CLEC swilching is
given by

& It is plain fo see heve how the capacity constrainis of the manual, hot-cul process will
impede CLEC switch deployment



S5=KN)-5*, ' (10}

which states that total switching capacity deployed is simply the number of firms
multiplied by average switching capacity. The response of switching deployed to
a change in the loop rate is

A _ oW o, I[as' BS“&N] a1

£ _pfE L
ap, " op, 3R | ON o,

but d5*/dP =0, so

d8 aN[,..., 9§* .

All the right-hand side terms in Equation (12) are positive except for I'. Thus, the
sign on d4S/dP; is ambiguous. Equation (12) reveals the two important, and
contrary, effects of changes in the loop rate on switch deployment. First, as Fy
rises, the per-customer margin declines, When customers become less profitable,
the entrant needs more customers to breakeven (dN/dP; > §), and an increase in
customers leads to increased switch deployment. This effect is called the scale
effect.

The second effect is called the entry effect. From the scale effect, we know thata
change in the loop price alters the scale of the firm. As the market share required
o profitably enter rises due an increase in the loop rate, fewer firms can
profitably enter ( < 8). A reduction in the number of firms reduces total switch
deployment. The source of the ambiguity is, therefore, concerns whether the
scale effect dominates the entry effect, or vice versa.

While the scale and entry effects arise when considering the effects of the
switching price on total swilches, an additional effect is also present. A change in
the switching rate on total switches is

48 BN[ BS‘]+IAAS*. (13)

ol LY D
P TY MR T AT

The scale and entry effects are both present, bul there is an additional term on
the right-hand side not present in Equation (12). This term measures the
substitution effect. The substitution effect accounts for the substifution between
self-supplied swilching and purchased switching. As the price of purchased

swilching declines, the incentive to self-supply swilching declines (d5*/dP. > 0),
and vice versa. Clearly, the substitution effect is only one of three potential
effects arising from a change in switching rates. The sign of Equation (13), as
with Equation (12), is ambiguous. Because the theory offers no unambiguous
finding with respect to unbundled switching rates and switch deployment, the
impact of changes in the switching rates on switch deployment is an empirical
question, I is to that empirical question to which we now tum.

IIL. Econometric Model

This empirical model focuses on the relationship between CLEC deployed local
exchange swiiching equipment and the rates for unbundied local loops and
unbundled local swilching. The relationship between element rates and
switching facilities deployment is particularly interesting since swiltch
deployment is the primary focus of the ILECs’ policy agenda. Furthermore, local
swiltching is fertile ground for empirical analysis because state-level data on
CLEC deployment of local switching equipment is available, and because UNE
prices are established on a state-by-state basis, providing sufficient variability in
the data for econometric analysis. In addition, the FCC has limited the
avallability of unbundied local switching in certain areas of the Top 50
metropolitan statistical areas. Thus, it is possible to assess how this lack of access
has influenced switch deployment.

From the Local Exchange Routing Guide (“LERG”), we compute the number of
CLEC switches deployed (S) between April 2000 and October 2001 in each of the
fifty states and the District of Columbia. Also computed is the number of CLEC
switches deployed between January 1999 and April 2000 (599). Explanatory
variables include the price of local loops (P}, the price of unbundled local
switching (Ps), market size as measured by the nuanber of Bell Company access
lines in the state (LINES), and average local service revenue per-line in the state
(RETAIL). In addition, the variable RESTRICT measures the percent of
population in those metropolitan statistical areas in each state where the
availability of unbundled local switching is limited.



1. DATA

As previously mentioned, CLEC swikch deployment data is provided by the
LERG (January 1999, April 2000, and October, 2001). Bell Company access lines
by state are provided by ARMIS From 43-04 (2000 data)? Retail price is measured
as average revenue per line, and this data is provided by the FCC's universal
service reports.” The percent of population for each state in a restricted, Top 50
MSA is computed using Census data.1?

Unbundled element rates for loops and unbundled switching are based on state
tariffs and interconnection agreements between the ILEC and CLECs. The
computation of elerent costs is both a complex and enormous undertaking. This
undertaking was avoided, fortunately, by acquiring summary data on network
access prices from a CLEC serving the vast majority of the U.S. market." Loop
and switching cost data was provided for 33 states. To protect the confidentiality
of the data, the price data is rormalized to 1.00 by dividing the series by their
respective means. This adjustment to the data has no material impact on the
regression resulls, affecting on the constant term. Because the other explanatory
variables are available for all states, these 39 states make up the final sample.

2. RESULTS

The econometric equation describing switch deployment is

S=P,+P, P, +PB.P; +P,LINES + B, RETAIL + B,RESTRICT +£  (14)

7 CLEC swilches are defined as follows: COC_TYPE = “EOC*; CATEGORY = "CLEC*,
“I_resetler”, or "CAP”; mininium values for NPA and NXX = “Not Null”, The CATEGORY field is
found in LERG 1, whereas the remaining fields are found in LERG 6. The two tables are linked
using the field “OCN.~

¥ The ARMIS data is available online at www.fcc.gov /ech/armis.

*  Federal Communications Commisston, State-by-State Telephone Revenues and Universal
Service Data, April 2001, Table 5.

W For M5As that cross state lines, the paputation is allocated in proportion to the largest
cities within the M5A. Because the FCC’s switching restriction did not apply in New York and
Texas, RESTRICT was set equal to zero for these states.

" The data was provided by Z-Tel Communications, in Tampa, Florida. Z-Tel provides local
exchange service using the UNE-Platform {local loops plus local switching/transpart) in ___states.
Switching costs include local switching and transport, as well as switch related charges such as the
daily usage file {usage statistics required for billing).

where the fis are the estimated coefficients and £ is the econometric disturbance
term. The dependent variable (S) is count data (i.e., the data has only discrete, so
we employ the Negative Binomial Regression, which a commonly used
alternative o linear least squares regression for count data. 2 Unlike the Poisson
regression, which is another popular regression technique for count data, the
negative binomial regression does not require that the conditional mean of the
data equal the conditional variance. If this assumption is incorrect (Le., there is
overdispersion in the data), then the Poisson estimates are invalid, The estimates of
the Negative Binomial Regression, however, are not. Further, if overdispersion is
not present, then the estimates of the Negative Binomial Regression are identical
to those of the Polsson regression.

As a product of the Negative Binomial Regression, and “overdispersion”
parameter, @, is estimated. The value and statistical significance of this estimated
parameter indicates whether or not the Negative Binomial regression is preferred
to the Poisson regression, because a non-zero value of the overdispersion
parameter indicates the restrictive assumnplions of the Poisson regression are
inappropriate. If the estimated overdispersion parameter is zero (statistically
insignificant), then the Negative Binomial regression is identical to the Poisson
regression. Our estimates indicate that overdispersion is present in the data, so
the Negative Binomial Regression is the preferred estimation technique for
Equation (14).

The results of the Negative Binomia! Regression are provided in Table 1. Two
models are estimated. In Model (1), the dependent variable is measured as the
number of CLEC switches deployed in each state between April 2000 and
October 2001, during which time the restricion on access to unbundled
switching applied.’ Model (2) has a dependent variable measuring the number
of CLEC swikches deployed between January 1999 and April 2000, a periad prior
to the ULS restriction. This second model is estimated primarily to validale the
specification of RESTRICT. If our measure of the switching restriction is
statistically significant during a period in which the restriction did not apply, itis

7 For a echnical discussion of Megative Binomial and Paisson regressions, see A, Colin
Cameron and Pravin K. Trivedi, Regression Analysés of Count Data {1998), Ch. 3.

13 Both models were estimated using ordinary least squares. The results were not materially
affected, though the estimates of the Negative Binomial Regression were mare efficient. For the
OLS regressions, fhe Ramsey RESET Test of "no specification error” could not be rejected for either
equation.

¥ The restricdon condinues to apply.
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possible that RESTRICT also is measuring faciors other than the swilching
restriction.

The Hkelihood ratio index, a measure of goodness-of-fil, is just above 0.74 for
both models.® The overdispersion parameter, o, Is statistically significant for
both models, indicating that the Negative Binomial Regression is preferred o the
Poisson regression.

For Model {1}, all explanatory variables are statislically significant at the 5% level
or better. As expected, larger markets have more CLEC switch eniry; the
coefficient on LINES is positive and highly statistically significant (¢ = 3.60). Note
thai the relationship between access lines and CLEC switches is less than
proportional indicating that a 10% increase in lines results in only a 5% increase
in switch deployment.’ Higher revenue per access line also leads to move swilch
deployment (RETAIL is statistically significant and positive). The paositive (and
nearly statistically significant) sign on RETAIL was expected somewhal because
higher expected revenues increase the expected profit of entry (ceteris paribus).”

Of particular interest are the effects of UNE rates {Py, Ps} and the unbundled
switching restriction {(RESTRICT} on CLEC switch deployment. No a priori
expectation regarding the effect of the price for unbundled loops or switching on
switch deployment was made, given that the theoretical modei allows for both
positive and negative values (and perhaps a zero value). The regression resuits
indicate, however, that higher loop rates decrease switch deployment; a negative
and siatistically significant sign on Py is estimated {with t-statistic 2.64). The
empirical model, by the negative sign on Py, indicates that the entry effect
dominates the scale effect. We cannot reject that the estimated coefficient on Py
{-0.95) is equal to —1.00 (via the Wald Test). Thus, assuming a unitary elasticity
between switch deployment and loop price is reasonable (i.e., a 10% increase in
the loop rate decreases CLEC switch deployment by about 10%).

The theoretical ambiguity between the price for unbundled switching and switch
deployment is resolved by the empirical model. The estimated coefficient on the

¥ For a discussion of goodness-of-fit measures for non-linear regressions, see Cameron and
‘Erivedi, pp. 151-8.

1 A consistent result is found in Does Unbundling Really Discourage Facilities-Based Entry? An
Ecowomnetric Exanination of the Unbundled Switching Restriction, Z-Tel Policy Paper No. 4 (February
2002).

¥ However, existing retail prices may notbe a refiable estimate of pnsk—eﬁlry prices, so such
prices may be ipnored by entrants,
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price of local switching {Ps) is negative and statistically significant (the t-statistic
is 2.18). The estimated coefficient indicates an elasticity of -0.50, 50 a 10% increase
in the ULS rate decreases CLEC switch deployment by 5%. The negative
coefficient indicates that, on average, the substitution of unbundled switching for
switch deployment is not the dominant factor at current UNE rates. The entry
effect dominates both the scale and substitution effects. Higher switching rates
reduce CLEC switch deployment, on average.

Finally, the sign on RESTRICT is negative and statistically significant (the t-
statistics is 1.96), indicaling that the restriction has impeded rather than
encowraged switch deployment. At the sample means for the other variables, the
elimination of the switching restriction in states where the restriction applies
would increase CLEC switching capacity by 44% in those states, on average.'
These regression resulls suggest that the swilching resiriction has been a major
policy failure, significantly deterring swikch deployment.’?

We recognize that given the specification of RESTRICT, there is the polential that
the variable captures variations in switch deployment across states based factors
other than the switching restriction. However, RESTRICT has no effect on switch
deployment between January 1999 and Apri! 2000 (Model 2), the period prior to
the implementation of the reskriction. Because the percent of population in a
restricted, Top 50 MSA has no effect prior to the implementation of the
restriction, but a negative and statistically significant effect after the restriction, it
is reasonable to conclude that the regression properly captures the effect of the
restriction. Only market size (LINES) and the constant term are statistically
significant in Model 2.

IV, Conclusion

Profit maximizing firms participating in a market economy make “make-or-buy”
decisions everyday. While these decisions are of interest lo economists in
determining what may be an efficient organization of the firm, the “make-or-
buy” decision is evaluated differently when the ability te “buy” is mandated and
governed by regulation rather than the market, and the ability to “make” is
limited substantially by various eniry barriers. Such scenarios are commonplace

1 The mean of RESTRICT for states whera the reswiction applies (s 46%.

¥ Earlier econometric research on the switching restriction indicates that the averall level of
CLEC pevetration Is reduced by the switching restriction. See An Ewpirica! Exploration of the
Unbundled Locat Swilching Restriction, Z-Tel Policy Paper No. 3 (Updated February 2002),
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in the competition policy for the regulated utilities including electricity, gas, and
telecommunications.

Ome common concern in such scenarios is when the ability to “buy” substantially
offsets the incentive to “make.” In this paper, we evaluated both theoredcally
and empirically the relationship between “make” and “buy.” In our particular
construct, where self-supplied and purchased inputs may serve as complements,
three sometimes conflicting effects are relevant to the “make-or-buy” decision, of
which the substitution effect is only one. Our empirical example considers the
deployment of switching faciliies by entrants to the local exchange
telecommunications markets, and these empirics indicate that the substitution
effect is not dominant in this particular case. Of course, the empirical example
chasen for our analysis is not necessarily indicative of any other particular case,
However, our findings do support the general notion that the substitution effect
is not the only relevant consideration, either theoretical or empirical, for policy
makers in selecting what inpuls to make available to entrants when promoting
competition in the utitity industries.
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Table 1. Negative Binomial Regression Results and Descriptive Statistics

Dependent. BDependent.
Variable = § Variable = 599
Variable Coefficient Coefficient Mean
{1:5tat) (£-Stap) {5t Dev)
D169 9598 .
Constant (-3.50)~ (.19
£.953 0387 100
In{LGOF) 2640 RES) 029
2487 -0.006 100
(LS} (-218» 003 0.9
0490 0.753 37447
In(LINES) asap (633 (8.157.467)
1517 0568 395
In(ARPL) @ssy ws3) 70
4795 0010 0.30
RESTRICT (1868 003 028)
0268 0.178
a 543 (646}
Pseudo R2 0.767 0.24
s 672
(4159}
w0
0 (3534

* Statistically Significant at the 5% level or belter.
b Statistically Significant af the 10% level or better.
¢ Pseudo-R2 is computed using the likelihood rutio index,
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